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Since my booloelkn havi hAanuei 
that a new eSukm fif Ui» wur^ 
shortly be reqiarad Inr lu: puuiit.: i 
lost DO of^KHtindtT oT ousTbdiii^ 
iDacciiraciee irldcii Idrre if(«L oiAs^A^ it 
the original, but do duuiiL luuxn «iiL i^ 
main which faare eKag^f^d Hn DUiii^t. J 
have abridged scMDe pivlfc: sibdtsc «4/ utMS^ 
and altered manr, sDd m-'oL ikl axa^vut 
desire to secure a caontiDBWH; of tum nf^^ 
probation which btt been m verr ^^sje- 
rally bestowed on the iunuar editk«A, I 
have endearomied to improre tJUt; preMXit, 
not so much by an increased mmjl0tr of 
pages, as with Bdditkmal retiareDct§ to 

VOL. I. B 



11 TREFACE. 

sources of practical informatioD^ and with 
allusions to comparative anatomy^ a sci- 
ence which at the present day so deserv- 
edly engages the attention of the medical 
world. 

1, Hume-street, Stephen* s-^/reen. 



PREFACE 



TO THE FIRST EDITION. 



My object in writing a description of 
the Snrgical Anatomy of the Arteries^ 
is to facilitate the study of the relative 
connexions of every blood-vessel whose 
magnitude can render it of practical im- 
portance, or whose peculiarity of course 
and termination can elucidate any phy* 
siological inquiry. 

It is generally observed that a Stu- 
dent attends with most earnestness, and 
consequently with most benefit, to such 
anatomical descriptions as are interwoven 
with practical or physiological remarks : 
and again, that those practical or physio- 



logical inferences are most appreciated 
ivhich are drawn from anatomical rela- 
tions. 

Under this impression I have ventured 
to publish the following pages. The pu- 
pil will, I trust, find the plan which I 
have pursued, useful, in directing and 
assisting his progress in the study of a 
science difficult and complicated, but, in 
his profession, useful above every other. 

The description of every artery of im- 
portance, I have in general prefaced by 
some observations as to the best mode of 
performing the dissection, or displaying 
the relative anatomy of the parts con- 
cerned. 

In the description of the individual 

arteries, I have been particular only in 

portion to the practical or physiolo- 
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ings of others, yet the reader may be 
assured, that every description has been 
confirmed by numerous dissections on a 
great number of bodies. 

It is not my intention to enter into 
a very minute or particular account of 
every small ramification of each artery; 
several works in the English and other 
languages contain an enumeration of the 
smallest branches, and of every variety 
in their origin and course that has been 
hitherto observed. These writings have 
certainly been of infinite service, and 
must ever be studied with interest and 
advantage ; it appears to me, however, 
that an acquaintance with the relative 
anatomy of the principal arteries is more 
essential to the Surgical Student, than 
an extended nomenclature or systematic 
arrangement of the minute and numerous 
ial ramifications. 



PREFACE. Til 



In the practical remarks that are o£- 
fered^ I have avoided, as much as pos- 
sible, references to authors or loDg quota- 
tions ; this, I trust, will not be construed 
into disrespect to those who have so 
largely contributed to the science : in a 
work intended, as this is, principally for 
the dissecting-room, I conceive concise- 
ness and brevity to be most important 
and highly conducive to the Students 
progress and convenience, as his atten- 
tion, instead of being diverted,/rom, will 
be thus more steadily directed to the sub- 
ject immediately before him. 

At the time I commenced this work, 
I contemplated having coloured plates, 
explanatory of the relative anatomy in 
those situations where operations on the 
arteries may be required ; on reflection, 
however, I abandoned the idea, as the 
number of drawings that were required 
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must have added considerably to the size 
and expense of a work designed for the 
Student in the dissecting-room, and as in 
this city there is such abundant opportu- 
nity for cultivating practical anatomy, 
and studying it in the " book of nature." 

In the following pages, I feel fully con- 
Bcious of several imperfections in the de- 
scription, as well as inaccuracies in the 
composition ; the former however, I trust, 
will not be found of any material conse- 
quence, and the latter, I hope, will be 
excused in a work whose sole object is 
practical utility. 




S€RGICAL ASATOMl 



ARTERIES. 
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2 SUEOICAL ANATOMY 

syringe which should be forced at first quickly, after- 
wards gradually, and as long as moderate resistance 
only is given by the vessels; the stop-cock being then 
turned the syringe is to be withdrawn. The ijubject 
should be left for a few hours before the dissection is 
commenced, to allow the injection to congeal. In 
this nay all the arterial branches, except the coronary 
arteries, may be filled sufficiently well for the purposes 
of mere dissection ; but should the student wish to 
make preparations of particular parts, each part ought 
to be injected separately, being first immersed in very 
warm water for two or three houre. Should he de- 
sire to trace the coronary arteries minutely, the injec- 
tion may he forced from the aorta towards the heart ; 
or when the heart is detached from the body, a small 
pipe may he inserted into one of these vessels, and 
the injection propelled through their free inoscula- 
tions, BO as to fill the branches of both.* 

It is customary to commence the dissection of the 
arterial system at the root uf the itorta, and to trace 
its ramifications throughout all parts of the body ; in 
this order is the following desrription : should the stu- 
dent, however, wish to direct his attention to any in- 
dividual artery, the inde.x will refer him to the page 
in which such vessel is described, and ha may thus 

* For more porliculir directions ai to the art of JDJecling tod 
prewcving vatcular pteparatiani, the reader il referted to tho 
Dublin DiuectoT. ptgt SIO, 3d iiJiImn, in which he will tiM 
find a few uieful ronnulc foi preparing tho» iDJtctiooi la mcMt 
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found to exiat in other divisions of the animal king* 
dom, as the ordinary or natural arrangement; this 
iact gires rise to many interesting reflections, which, 
hoorever, I shall hero refrain from pursuing, but 
shall^ in the following pages, occasionally call the 
reader^e attention to some examples, strikinf^y illus-* 
lEatiiai ef tiie abore stated physiological position. 
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THE AORTA. 

the origin and course of this large artery, 
whose branches extend through all parts of the body, 
the thorax may be opened in the following manner: 
the left half of the sternum (which bone has already 
been divided for the purpose of injecting the subject), 
must he separated together with part of the second, 
third, and fourth ribs ; these bones should be sawed 
through, anterior to their centre, and then everted to- 
gether with the sternum ; the cartilage of the Grst rib 
being cut through, but that bone itself left in its aituSi- 
tion; some cellular membrane behind the steniDin 
must now be removed, and the pericardium being 
fully opened, the commencement of the aorta is 
brought into view. 

The aorta ariaea from the upper part of the left 
ventricle of the heart, directly in front of the left 
auriculo- ventricular opening, and behind the pulmo- 
nary artery ; the fleshy fibres of the ventricle are not 
continuous with the fibres of the aorta ; both this vos- 
(el and the pulmonary artery are connected with th« 
heart in the following manner : — first, the serous layer 
of the pericardium being; continued from the surfac* 
«f the heart upon the arteries at their origin, serves 
to connect them ; — socomlJy, the lining membrane of 
the heart is continued into each vessel, forming at 
iheir commencement the semilunar valves ;— thirdly. 
th« middle or fibrous coat of each artery, ia intimate- 
ly connected to the fleshy fibres of the heart, by thre* 




OF THE ARTERIES. O 

ftmicircnlar portions, whose abruptly defined convex 
edges are turned towards the ventricles. These three 
festoon-shaped roots, at the commencement of each 
artery, cover the small pouches (the sinuses of Mor- 
gagni) that lie outside of the semilunar valves ; and 
thus these sinuses are rendered sufficiently firm to re- 
sist distention, as the blood is strongly pushed into 
them during the systole of the arteries. In the angle 
between the extremities of each two of these, the wall of 
the artery is formed only by the lining membrane of the 
heart and the serous layer of the pericardium, which 
are here in apposition. In old persons I have fre- 
quently found the convex margins of these three roots 
of tlie fibrous coat of the aorta very firm, and almost 
rigid from bony deposit, the texture and pliancy of 
the valves, however, not being in any degree impaired ; 
I have not noticed any similar change at the com- 
mencement of the pulmonary artery.* If the opening 
of the aorta be inspected from the cavity of the ven- 
tricle, it appears of a triangular shape, and of much 
smaller caliber than the artery is immediately above 



* Ossifications exist naturally in this situation in the pig and 
m many of the ruminants ; the common ox is a good example, 
in it are two very strong and semiannular bones enveloped in the 
fibrous coat of the aorta, with the fleshy fibres of the ventricle 
inserted into the cardiac edge of each ; in the stag, the cor- 
responding bones are cruciform, and are placed near the 
septum of the ventricles. Cams states that these are formed 
about the third or fourth year of life, and are less perfect in the 
iemale. Cams' Introduction to Comparative Anatomy, trans- 
lated by Gore, vol. ii. page 298. 
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tlii«, for then it swells out into the great siaus of Mac- 
gBgiii. 

if the attention of the student be directed to the 
reliition which the origin of the aorta beara to certain 
points in the puiictcs of the thorax, he tvill find that 
liiia part of the nrtery is opposite tbe upper edg« of 
the cartilage of the fourth rib of the left side, at its 
junction with the Btemum, and to the left side of the 
body of the fourth dorsal vertebra. The vessel, 
emerging from between the pulmonary artery and tip 
of the right auricle, passes upwards, forwards, and in 
tbe direction of the heart's axis, to the right side ; 
len benda backwards and to the left, and descending 
] far as the left side of the body of the third dorsal 
vertebra, completee what is called the arch of the 
a. This arch, for the purpose of description, may 
be divided inio three portions ; itie anterior, or as- 
cending; the middle, or transverse ; and the posterior. 
oT descending. The first, or ascending portion of the 
arch of the aorta, is rather to the right side of the 
spinal column, it rises as high as the upper edge of 
cartilage of the second rib on the right side, pass- 
in the direction of the heart's a»is, and describes 
a curve which is convex upwanls, forwards, and to 
right side; almost all this portion is within the 
peri<?ardium. Its commencement is covered by the 
pulmonary artery, it afterwards lies between this ves- 
sel and the superior vena cava, the left auricle and 
right pulmonary artery are behind it, and the pericar- 
dium and some cellular membrane separate it from tl;e 
■terniim, from which, when distended, it is only about 
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I qntrter of an inch dktuit. The left Tena innoini- 
aata is dofely connected to its upper part by a dense 
ftscia, and OTerlaps it towards the right side. This 
portioQ of the areh is often Tery moch diUted without 
being diseased, and is therefore sometimes named the 
great sums of the aorta, the highest point of which is 
aearly on a le?el with the line of connexion between 
the first and second pieces of the sternum :* this dilata- 
tion is not cylindricai, it is chiefly towards the front 
and right side, and is probaUy a mechanical effect, 
slowly indooed by the continual impulse of the blood 
agaimt the parietes of the tube, which at this point 
changes its direction. 

In the child, accordingly, it is by no means so large 
in proportion, as in more advanced life ; nor is it so 
close to the sternum in the young, as in the old sub* 
ject. In the latter, the coats of the artery in this si- 
tuation are frequently found studded with calcareous 
deposits, a morbid change of structure, which may be 
considered the ordinary precursor of anenrifan in this 
part of the arterial system. 



* Somewhat analogooB ta thk dilatation, which lemaios for 
years unproductive of danger, are those natuial diUtationt whieh 
have been observed in the »orta of the peceari, also in that, of the 
porpoise and other amphibia, as stated by Carus and Meckel. 
Notwithstanding these authorities, I toitft. howefer, remark, that 
I have not observed any such appearances in.a porpoise I care- 
fully dissected some time tioce, nor in a; seal which I had lately 
an opportunity of examiiiing : theie are, donbtlest,. many peculiar 
circumstances in the vascular system of tiie8t<as wellas of others 
of the amphibia, such as the numerou3 vaacukr pleocosea placed 
in the chest, the sinuses of large veins, &c. 
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8 SURGICAL ANATOMY 

The middle portion of the arch runs almost hori' 
zonUllf backwards aad to the left side, ending oppo- 
site the body of the secund dorsal vertebra ; it rests on 
the trachea a little above the division of that tube ; 
3 terminaCioa is connected to the pulmonary artery, 
by the ligamentous remains of the ductus arteriosus ; 
the par vagum of the lel^ side crosses it, and its recur- 
t branch hooks under it; from this part of the 
arch arise the three great vessels to supply the head 
and superior extremities. 

lie third, or descending' portion of the arch, is 
continued from the second downwards, and buck- 
wards, between the spine and left lung, and ends at 
the left side of the body of the third or fourth dorsal 
vertebra ;* these bones, in old subjects, are often in- 
dented on their left side, the pressure of the artery 



* On comparing the reluion of the arch of ihe aorta to tha 
puieles of the thorax in tCToral suhjects, I have observed very 
Mrildn^; diOerences (D eiiil, depending, I believe, partly on age, 
and partly on the form of the chest, as well at on other circum- 
stances. The jaung^r the subject, the hig;her in the chest na^ 
beeo the heart, and of courie Ihe arch of the aorta. In some re- 
males, in whom the cheit ii abort, Bod the ilernum very promi- 
nent, (he heart and great veuela have been faund elevHted, 
whereas, in old, weak, and much emacialed individuals, and in 
some where the thoriu hoi been pecnUarly long and Sat on the 
nidct. I bil>e been surprised to find the heart and aorta so low 
in the cavity, ai Ihal the termination of the arch hsi in some 
been opposite to the fifth donal vertebra ; the length 
of the aneris innominala, caroud, and aultclavian, hua in such 
cues been veiy remarkable. 
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causing their absorption ;* the oesophagus and thora- 
cic duct lie on the right side, and somewhat in front 
of this portion of the arch. The aorta then descends 
along the left side of the vertebral column, under the 
name of the thoracic aorta, the description of which 
shall be resumed after that of the branches of the 
arch. There is no exact distinction between the ter- 
mination of the arch, and the commencement of the 
thoracic aorta ; nor, therefore, does the one desenre 
the name of thoracic more fhan the other. 

Before the student traces any of the branches of the 
aorta, he should pay particular attention to the different 
relations its arch bears to several surrounding parts, and 
consider some of the effects that aneurism of this ves- 
sel is likely to produce. He should observe the curve 
which the aorta makes in this course, how it first ad- 
vances near to the sternum, and then recedes to the 
vertebrae ; thus the aneurismal tumour may incline 
forwards, and cause the absorption of the sternum and 
cartilages of the second and third ribs on the right 
side ; or may press backwards towards the vertebrae, 
and produce caries in them, hence pain and partial 

* Indeed, the region of the spine from the second to the sixth 
dorsal vertebra, is often distinctly curved in the lateral direction, 
the convexity towards the right side ; this curve is most frequently 
found in delicately formed females, in virhom it commences a 
short time before puberty, it often causes the protrusion or ele* 
vation of the right scapula. I have not observed this curvature 
in children ; it is doubtful whether it depends on the pressure of 
the heart and aorta, or on the unequal action of the dorsal and 
scapular muscles ; perhaps both causes co-operate to produce it. 

b2 



10 SURGICAL AVATOMT 

paralysis in the superior extxemities, as in idiopttbie 
disease of the spine. The connexion of ihe arch of 
the aorta with the trachea will account fiv ila en- 
largement producing irritation in tliat tube, and 
thus exciting the unceasing cough which ao geneiallj 
attends that disease. He should also lemaxk the 
close connexion between the artery and the vena la- 
nominata, which explains how the lividity of the 
(countenance and varicose condition of the cerrictl 
veins may depend on the mechanical pressore of this 
disease. The student should next dissect the differ- 
ent parts which pass through the arch of the aorta, 
and observe how its concavity looks downwards, and 
to the left side, bending round the root of the left long. 
The right pulmonary artery is the first part that he will 
find contained within the arch ; behind this is the left 
branch of the trachea, and behind this b part of the left 
auricle of the heart, and the recurrent branch of the left 
pneuiuogastric nerve, posterior to which, but not passing 
tl) rough the arch, are the oesophagus, and the thoracic 
duct. In this situation also is a mass of dark-coloured 
c'.unf(lo))ate glands, called bronchial, which are found 
nioro frequently disoaHcd than glands in any other situa- 
tion ; some of these are continued along the ascending 
bninchos of the artery to the neck, and are connected by 
(4)11 ulur monibrano and vessels to the lymphatic glands 
of that region ; the student may very generally observe 
one or two of those glands buried in the recess between 
tlir arch of the uorta and vena cava descendens; these 
1 huvo frocjucntly found diseased, and can easily con- 
cdivo how tlioir enlargement or suppuration may pro- 
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dace considerable inconvenience to the sonooiiding 
parts ; that the returning blood may be impeded in the 
veins; that the arteries, the air-tube, &c, may be 
compressed, and thus give rise to a train of complaints, 
and even apparent symptoms, in many respects similar 
to those of aneurism. These glands frequently increase 
in size so much, that they rise out of the chest, into 
the cervical region ; they contain a sort of semi- 
fluid, or soft cheesy matter, that conveys to the 
touch an imperfect sense of fluctuation ; they some- 
times appear constricted or indented by the intercla- 
vicular ligament, and cervical fascia, which last is very 
tense between the two clavicles ; these tumours often 
have a dull pulsation, communicated to them from the 
aorta or its large branches ; the integuments, too, are 
sometimes discoloured, and in some instances it re- 
quires very careful examination into the history and 
symptoms, as well as of the appearances, to distinguish 
these from aneurismal tumours of the aorta, or arteria 
innominata. 

The student cannot fail to obser^'e, how such an 
examination in the living body may be facilitated by 
making it in a proper position. As the subject lies on 
the table, with the head thrown back, the muscles and 
fascia of the neck are tense ; but if he raise the head, 
and support it, these parts become relaxed, and he can 
even insinuate his fingers a short distance into the 
cavity of the thorax. In the examination of the liv- 
ing body, either in the sitting or recumbent posture, 
the head should be bent forwards, the shoulders also 
should be inclined in the same direction, in order to 
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relax the interclavicular ligament ; in some cases too, 
by directing the head a little to one side, as well as 
downwards, and by observing the motions of the tra- 
chea, useful information may be obtained. 

When we reflect on the number and importance of 
the several organs connected to this small part of the 
arterial system, we cannot be surprised to hear how 
equivocal are the symptoms of its diseases, how nume- 
rous its sympathies ; and we can then also easily un- 
derstand, why aneurismal tumours may take different 
directions, and burst in different situations. 

If we look at the commencement of the arch, we 
nee nearly two inches of it contained in the pericar- 
dium, inclosed with the heart in the same serous 
cavity; it cannot then be a matter of surprise, that 
considerable difficulty should exist in distinguishing 
between aneurism of this part of the artery and organic 
diseases of the heart, or of its investing membrane.* 

* Laennec well remarks, there are few diseases so insidious as 
this — the first indication of its existence in some cases, is the 
death of the individual as instantaneously as if by a pistol bul- 
let, even in persons who were previously believed to be in most 
perfect health. Aneurism of the aorta has therefore no symp- 
tom peculiar to it ; all those noticed by authors being indicative 
merely of change, or compression of adjoining organs ; even 
when the aneurismal tumour has made its way through the pa- 
rietes of the chest, it is not always distinguishable from tumours 
of a different kind. Percussion will enable us to detect a tumour 
of Utrge size in the mediastinum, or near the back, but not to 
discriminate its nature, nor does the stethoscope remove the diffi- 
culty of diagnosis, although, no doubt, in many cases it will 
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If the tumour be situated higher up, we can under- 
stand why it should occasionallj ascend into Ae necky 
and resemble an aneurism of the arteria innominata, 
or carotid ; should it incline backwards, towards the 
vertebrae, lunge, or oesophagus, it maj produce com« 
plaints not unlike caries of the vertebrse, phthisis 
puhnonalis, or stricture of the oesophagus. From an 
attentive observation also of the anatomical relations 
of the arcby we shall be able to comprehend the dif- 
ferent directions the aneurismal tumour maj take, 
previous to its causing death by bursting ; if at the 
commencement of the vessel, it may open into the 
pericardium, or it may come forwards, and cause the 
absorption of the sternum and cartilages of the third 
and fourth ribs on the left side ; if situated higher up, 

afford valuable assistance ; but even to those versed in the prac- 
tice of percussion and auscultation, there are no decided pathog- 
nomonic signs to discriminate between aneurism of the aorta, 
pericarditis, and polypi of the heart. See Diseases of the Chest, 
by Laennec, translated by Forbes, page 678. See also, the ex- 
cellent work on Maladies du Coeur, by Bertin. This author, 
however, considers that by means of auscultation, the diagnosis 
of aneurisms of the aorta, is not more difficult than that of the 
heart and lungs, page 143, and that the pulsations of aneurism 
of the tubttemal portion of the aorta, may be certainly dis- 
tinguished from the actions of the heart, by the intensity of the 
shock over the seat of the aneurism, and by certain peculiarities 
in the sound, which, though difficult to describe in wards, yet 
can never be mistaken by the ear when once familiar with them, 
page 167. In this excellent treatise, which is well worthy the 
attention of the surgeon, many cases are detailed in which Ber- 
tin was led, by means of auscultation, to form a correct diagnosis. 
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it may appear through the cartilages of the second o 
third rib, aa they join the sternum on the right side 
or it may ascend into the neck, and incline a litti 
forwards, and being constricted by the extremities c 
the clavicles and interclavicular ligament, may tak 
the same direction as, and closely resemble aneurisi 
of the artoria innominata, or of the left carotic 
Cases are on record of aneurisms near the origin c 
the aorta, thus bursting into the pericardium, or be 
coming attached to the pulmonary artery,* and open 
ing into it ; in other cases the tumour, directed back 
wards, has opened into the air cells of the lungs, int 
the trachea, or (esophagus,f or into the left pleura, c 
by causing absorption of the heads of the ribs an 
Hides of the vertebrae, it has protnided through th 
integuments at the side of the spine. 

From the arch of the aorta arise five arteries i 
general ; two (coronary) immediately above the sma 
sinuses of Morgagni ; and three (arteria innominati 
left carotid, and left subclavian) from the middle c 
transverse portion of the arch, immediately beyon 
the great sinus. Exceptions to this order not unfre 
quently occur ;l without entering into a particula 

* See an interesting case recorded by Dr. Wells in the Medi 
cal and Surgical Transactions of London, vol. iii. page 85. 

t See Berlin, Maladies du Cceur, pages 109 and 110. Nv 
merous single cases of aneurism of the aorta will be found i 
the modern periodical Medical and Surgical Journals. 

I The student who is engaged in dissection, may past on 
the few following pages, and at once proceed to the descriptit 
anatomy of the coronary arteries, page 20. 
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eDumeration of all those that have been described by 
authors, or have been observed by myself, I may re« 
mark that the varieties which occur in this part of the 
arterial system may be arranged under seven heads ; 
1st, anomalies in the course and position of the arch 
itself; 2nd, in the coronary arteries which may be in- 
creased or diminished in number ; dd, in the origin 
and distribution of the three great branches which 
arise from the middle of the arch ; 4th, these branches 
may be reduced to two; 5th, they may be increased 
to four ; 6th, they may be increased to five ; and 7th, 
they may be increased to six. Many of these anoma- 
lies will be found to be only repetitions or imitations 
of the natural arrangement of the same parts in other 
animals, and others may be considered as merely the 
union of parts naturally separate, or the separation of 
parts naturally united. We shall select a few exam- 
ples of each of these anomalies ; 1st, as relates to the 
aorta itself: the arch is sometimes partially reversed, 
passing over the right bronchus to the front, and then 
to the left side, of the spine.* Sometimes it is wholly 
reversed, the curve being continued from left to right, 
as far as the right side of the spine, along which the. 
descending aorta holds its course ; in such cases of 
lateral inversion of the arch, I believe, the position of 
the heart and great vessels is also reversed, the apex 
of the former pointing to the right side : in such cases, 
too, there will generally be found more or less com- 

* See<Meckel, Man. d'Anat. vol. 2. page 311. Phil. Trans- 
actions, 1793, a case by Aberoethy. 
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plete traneposition of Ihe principal viscera of organic 
life ; the liver, for example, will be in the left liypo- 
chondrium, and the spleen and stomach in the right. 
In the museum of the School of Surgery, there is a 
preparation in which the aorta and vena cava inferior 
are thus transposed, and ia the museum of the College 
of Surgeons there is a similar preparation recently 
obtained in which the great vessels, and the principal 
viscera of the abdomen of an old person were all re- 
eereed ; a similar specimen has also been lately pre- 
sented to the College by Mr. Kirby, Sometimes the 
aorta divides at its very root into two branches, which 
encircle the trachea and cesophagus, and then imite to 
form the descending aorta ; in one recorded case of this 
anomaly, five aemilunar valvea existed at its root, 
shewing as it were a disposition to an earlier division, 
or to a double origin ; this singular arrangement, 
which is notictd by Tiedemann, Meckel, and others, is 
very analogous to the natural structure in the reptile 
and amphibious division of vertebral animals. Some- 
times when the aorta thus divides soon after its orlg^, 
one branch descends abruptly, and becomes the de- 
scending aorta, the other ascends perpendicularly, and 
a three arms ((ike a cross), the right being 
ta, the left the left subclavian, aad the 
continuation of the vessel, the left carotid : this is well 
represented by Tiedemann :* in the museum of the 
School of Surgery, there is a good specimen of this 
anomaly taken from an adult subject ; this arrange- 
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ment is the natond Btnictiire in many of the mamma- 
lia with long neckSy such as the camel, hone, &c. 

Sometimes the vertehral extremity of the arch has 
been found much contracted, and even perfectly 
dosed (yet firee from disease), in these cases the cir« 
eolation has been maintained by collateral vesself 
which were foond greatly enlarged, and which were 
principally communicating branches between the up- 
per and middle intercoBtal arteries.^ 
' 2d. Anomalies in the coronary arteries are rare ; 
sometimes there is but one coronary artery, this Lb 
the case in the elephant ;f as allied to this variety, we 
may observe, that one coronary artery is sometimes 
very small, and its deficiency is made up by the larger 
size of the other : sometimes there are three, or even 
four coronary arteries ; the supernumerary branches, 
however, are always very small. | 

dd. Varieties as to origin and distribution in the 
tbree large branches which arise from the middle of 
the arch, are occasionally observed ; thus, the two ca- 
rotids may arise by a common trunk between the two 
8Qbclavians,§ this, according to Cuvier, is the natural 
arrangement in the elephant ; or, there may be on the 

* Meckel, vol. ii. page 313. Dessault's Surgical Journal, 
vol. ii. page 104, and Med. Chirur. Trans, vol. v. page 291. 

t Camper's Works, vol.ii. page 133. 

X Green's Varieties in the Arterial System, page 8. Bar- 
clay's Description of the Arteries, page 6. Meckel's Anat. 
vol. u. page 315. 

$Tiedemann, plate iii. fig. 11. Cuvier's Anat. Comp. vol. 
iv. page 254. 

VOL. I. I) 
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right side, first a common trunk for the right sob- 
clavian and both carotids, then the left Tertehndy aad 
lastly, the left subclavian ; or again, we may have an 
innominata on the left side, while the right carotid 
and right subclavian may arise distinctly;* or the 
right subclavian may arise from the descending aorta* 
and pass behind the trachea and cesopha^ns to At 
right side. In this last mentioned variety, which » 
by no means uncommon, the inferior laryngeal or the 
recurrent nerve will not be found to encircle this ar- 
tery, this nerve, too, in such cases, will be geneiaUy 
foimd, I believe, to arise higher in the neck, and by 
several branches which, however, will be distributed 
as usual to the larynx and trachea, to the oesophagus 
and thyroid body. 

4th. Variety, or that with only two primaij 
branches is rare : there may be two innominatae ; Ca- 
vier states this to be the structure in the dolphin :t 
or, the right innominata may give rise to the two 
carotids and right subclavian, as in the marmot and 
Guinea pig : this arrangement, slightly modified, is also 
observed in the bear, lion, and dog. In such a varie- 
ty in the human subject, the left carotid must cross 
the trachea, and should therefore be exposed to some 
danger in tracheotomy; sometimes one of the two 
trunks will famish the two carotids, the other the two 
subclaviaDs4 

.5th. Variety, or that with four primary branches : 



I 
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*Meckel,vol.ii. p. 322. 

t Cttviar'i Anat Comp. vol. iv. p. 249. 

X Onea't Virietist, p. 7. 
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lids is a rerj common anomaljy and presents itMlf 
under diflFerent forms; that which I hare most fre- 
quently observed is, that the additkmal branch hM 
been the left Tertebral artery, arising between the 
left carotid and subclavian: sometimes the fourth 
branch wOl be either the inferior thyroid artery of the 
right sidey arising fimn die arteria innominata, or a 
middle thyrmd artery arising in the same f itoation, 
and ascending in front of the trachea to the gland : the 
harih branch I have frequently found to be the right 
sabclaYian artery, arising distinctly from the descend- 
ing poKion €fi the arch, and thence passing across the 
spine to the right side, behind the oesophagus, or be- 
twe^i it and the trachea : I have met with many ex- 
amples of diis variety. In the second volume of the 
DuUin Hosi»tsl Reports, a singular case is reported 
by Mr. Kirby, of a woman, in whose throat a small 
bone had stopped. The bone perforated the oesopha- 
gus, and wounded this artery, which took the unusual 
course now described. Sometimes the fourth branch 
will be caused by the internal and external carotids, 
arising on one side separately from the arch. 

6th. Variety, or that with five primary branches : 
this is much less frequent than that last described; 
the subclavians and carotids may arise separately, with 
the addition of the left vertebral, or of a thyroid 
branch, or of the internal mammary artery. 

7 th. Variety, or that with six primary branches, is 
still more rare than the last ; I have seen two speci- 
mens of it ; in each, the two subclavians, the two caro- 
tids, and the two vertebral arteries arose separately 
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from the amta; each Tertebnd between the coirei* 
poodnig carotid and sobdaTian.* 

ARTERIA CORONARIA DEXTRA TEL AKTERIOR^ 

Arises immediately above the iknting edge of the 
anterior semilimar valve, beneath the pnlmonaiy ar» 
terjy and soon appears between this vessel and the 
right auricle ; it supplies the right side of the heart, 
and runs in a very tortuous manner towards the right 
side, between the right auricle and ventricle, covered 
by the former, and arriving at the anterior thin edge 
of the heart, divides into three branches, a superior, 
inferior, and posterior. The superior continues in the 
groove, between the auricle and ventricle, around the 
base of the heart, gives off at right angles numerous 
tortuous branches to the right auricle and ventricle, 
particularly to the latter, and anastomoses with a 
similar branch from the left or posterior coronary ar- 
tery. 

The second, or inferior branch, runs from the base 
of the heart along the anterior thin edge of this organ 
to the apex, anastomosing there with several small 
branches ^m the left coronary : this branch supplies 
the parietes of the right ventricle. 

The third or posterior branch appears to be the 
continuation of this coronary artery, it bends down- 
wards, and backwards, and runs in that line or groove 
which is observed on the inferior surface of the heart, 
separating this from the posterior surface ; this branch 
also joins the anastomosis at the apex, having supplied 

* TisdsmaBii, page 51. Meckel, vol. ii. page 322. 
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the back part of the right Tentride and die septum 
cordis. 

ARTE&IA COKOVAEIA 8IliI8TEA» VIL POSTERIOft, 

Is smaller than the right, arises immediately above 
the floating edge of the lef^ semilunar valve, and i^ 
pears between the pulmonary artery and the left anri- 
de ; it descends along the left side of the heart, and 
very soon divides into two branches, a superior and 
inferior. The superior runs backwards round the 
base of the heart, between the left auricle and ventri- 
cle, supplying the parietes of these cavities with nume- 
rous branches, and anastomosing with the superior 
branch of the right coronary. The base of the heart 
» thus completely encircled by these two vessels. 

The inferior branch descends along the anterior border 
of the septum cordis, to the apex of the heart, and there 
anastomoses with the branches of the right coronary. 
Both coronary arteries supply the fleshy substance of 
the heart ; the largest branches go to the ventricles ; 
small ramifications also extend along the vessels, and, 
being reflected to the pericardium, anastomose with 
arteries from the mammary, phrenic, &c.* 

The ascending portion of the arch sends off only 
the coronary arteries, but from the transverse or 
middle portion three large vessels arise, the arteria 
innominata is the most anterior, the left carotid next, 



* The coronary arteries are frequently diseased, but aneurism 
of them is rare, they are subject to inflammation and calca- 
reous deposits ; in hypertrophy of the heart, they have been found 
much dilated. — Bertin, page 414. 
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and the left BubcIavioD is the moat poBterior; the twu 
former are very near each other, and almost conceal 
the trachea at their origin, but the left subclaviaa 
ariaes at some distance behind the carotid ; these three 
vessels arise above the reflection of the serous layer of 
the pericardium, and are crossed by the left vena in- 
nominata immediately above their origin. 



Arises from the summit of the arch, ascends oblique- 
ly to the right side, and passing over the trachea, di- 
vides opposite the sterno-clavicular articulation into 
the right carotid and subclavian arteries. In the 
adult it measures from one inch to an inch and a half 
in length ; it is usually longer and larger in proportion 
in the male than in the female. 

This artery lies upon the trachea, it is also con- 
nected to the right pleura; at its division it is oppo- 
site to, but at a considerable distance from the loDgus 
colli muscle ; it is covered immediately at its origin by 
the vena innominata, by the sterao-hyoid and sterno- 
thyroid muscles, also by the upper piece of the sternum; 
ut its termination, the sternal portion of the stemo- 
mastoid muscle also covers it ; the point at nbich it 
divides is posterior to the division between the two 
portions of that muscle. No branch arises regularly 
from this artery, before its division ; 1 have often, 
however, observed a small one to ascend from its 
middle along the front of the trachea to the thyroid 
gland and cellular membrane benealh it. I have so 
frequently teen an artery in this siination, that I have 
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1)een in the habit of describing it under the name of 
the middle thyroid artery : this ia so common an oc- 
corrence, that it should be kept in the recollection of 
the practitioner^ and serve as an additional reason for 
proceeding with great caution in the operation of 
tracheotomy. This sometimes arises from the arcb of 
the aorta between the arteria innominata and left carotid. 
The arteria innominata in some subjects ascends much 
higher than usual in the neck before it divides ; in 
some persons I have seen it distinctly pulsating on the 
trachea above the sternum. In children the space for 
tracheotomy is very limited, and the student should 
pay particular attention to the inconsiderable portion 
of the trachea that can be exposed between the thy- 
roid gland above, the arteria and vena innominata, the 
left carotid, and remainder of the thymus gland be. 
low ; the deep thyroid veins also descending to the 
vena innominata, obscure the trachea very much. 
These, together with the great mobility of this tube, 
add to the danger and difficulty of this operation. 

The operation of tying the arteria innominata, \a 
one of modem date, and although no successful case 
has hitherto occurred, yet as it has been satisfactorily 
ascertained, that the circulation in the head and right 
arm is not interrupted by this artery being obstructed, 
and as circumstances might occur to require the sur • 
geon to pass a ligature around it, the student may 
practise the operation on the dead subject in the fol- 
lowing manner: — the subject being placed on the 
back, and the neck extended, by the shoulders being 
raised a little from the table, the artery is drawn 
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somewhat out of the thorax into the neck; make an 
incision throogh the integuments, two inches in 
length, along the anterior edge of the sterno- mastoid 
miiBcle, terminating at the sternal end of the clavicle ; 
from this make a transverse iDcision outwards above 
the clavicle, about one inch and a half long;, the 6ap 
of the integuments should be raised a little upwards 
and outwards, the sternal part of the sterna -mastoid 

thus fully exposed ; behind it pass a director, on 
which this portion of the muscle, as also a few of 

clavicular fibres, are to be divided. In performing 
this part of the operation, care should be taken to 
avoid those small veins and arteries that lie behind 
this muscle, by keeping the director close to its poa- 
■r surface. The muscle being thus divided, yon 
gently press to either side bome loose adipose sub- 
stance that now appears, and the surface of the sterno- 
hyoid and thyroid muscles will be exposed ; the di- 
rector should then be carefully insinuated behind 
these individually, keeping the instrument close to 
their fibres ; these being divided, and the sides of the 
wound separated by broad retractors, and by carefully 
tearing through a strong fibro-cellular membrane, the 
trunk of the right carotid artery may be seen arising 
from the arteria innominata, the jugular vein, and par 
vagum being to the acromial side ; tlie left vena in- 
nominata should be depressed, and the curved aneu~ 
rism needle may then be passed around the arteria 
innuminuta, directing it from below upwards and in- 
wards, and keeping it close to the vessel, to avoid the 
right pleura, the cardiac nerves, and the imchcii. The 
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ligature should be applied as high as possible , in order 
to leave room between it and the aorta, for the for- 
mation of an internal coagnlnm. This formidable 
operation has been twice* performed, and though un- 
successfully, yet the fact has been established, that 
the circulation in the arm, shoulder, and neck, can be 
perfectly maintained after the obliteration of the 
trunk. This fact may encourage the surgeon to 
have recourse to this operation, whenever the urgency 
of the case may require it. Some writers have sug* 
gested a plan of performing this operation, which, 
however, does not present any thing to recommend it, 
namely, to lay bare the upper piece of the sternum, 
and trepan this bone, and apply the ligature near the 
root of the artery, and below the left vena innomi- 
nata. 

ARTERIiC CAROTIDES COMMUNES. 

The student may now proceed to the dissection of 
the carotid arteries. The subject being laid on the 
back, in a horizontal posture, or with the shoulders 
slightly raised from the table, an incision may be 
made through the integuments, platisma and fascia, 
from the sternum to the chin, and another incision 
from the chin to the cartilage of the ear ; the integu- 
ments should then be dissected from the muscles, and 

• This artery was, I believe, first tied by Dr. Mott of New 
York, in the year 1815, the patient lived 26 days. 

In 1822, it was performed by M. Graefe of Berlin, the patient 
survived 30 days. 
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thrown backwards. The stemo- mastoid muscle is 
then exposed, its sternal portion should be detached 
from the bone ; and the stemo-hyoid and thyroid 
muscles being drawn inwards towards the trachea, the 
sheath of the carotid artery and jugular vein is ex- 
posed. The young student should make this import- 
ant dissection neatly and slowly, first dissecting off 
the skin, then the platisma ; and, before removing 
the fascia, he should observe its connexions, — infe- 
riorly, to the interclavicular ligament, and superiorly, 
to the angle of the jaw, stylo-maxillary ligament, pa- 
rotid gland, and cartilage of the ear ; also, its pro. 
cesses, which are sent under the different muscles, 
and which thus connect it, in some places, to the 
sheath of the vessels. The muscles, superficial 
nerves, and veins, also may be neatly dissected, at 
least on one side of the neck ; while on the opposite 
the student may repeat the same dissection, or prac- 
tise the operation of tying the artery in different si- 
tuations, and then make a careful dissection of the 
surrounding parts. 

The right and left carotid arteries resemble each 
other so closely in their course and termination, that 
one description may apply to both. The only im- 
portant difference is, as to their origin ; the right, 
arising from the arteria innominata opposite the ster- 
nal end of the clavicle, is consequently shorter than 
the left, which proceeds from the arch of the aorta. 
The former is generally larger, and placed somewhat 
more anterior in the neck, and closer to the trachea ; 
these vessels, divei^ing and inclining backwards, as- 
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cend as high as the superior edge of the thyroid car- 
tilage, or the OS hyoides, opposite which they divide 
into the internal and external carotid arteries. 

The left carotid, at its origin, is covered by the ster- 
num, the vena innominata, and a part of the remains of 
the thymus gland, and is about an inch and a half from 
the surface ; after this, both carotids are covered by the 
integuments, platisma myoides, stemo-mastoid, sterno- 
hyoid, stemo-thyroid, andomo-hyoid muscles, as high as 
the cricoid cartilage, opposite which these muscles sepa- 
rating from each other, (the stemo-mastoid inclining 
backwards, and the others forwards), leave the artery 
very superficial, nothing but the integuments, platis- 
ma, fascia, and a few superficial veins and nerves, 
covering it from this point to its termination. The 
interval between the two carotids is very trifling at 
the lower, but at the upper part of the neck they are 
separated by the larynx, pharynx, and oesophagus, 
and by the thyroid body, the lobes of which some- 
what overlap these vessels. The right carotid, as it 
ascends in this manner, lies over the inferior thyroid 
artery,** the recurrent and sympathetic nerves, the lon- 
gus colli, and rectus capitis anticus major muscles. The 
left carotid, at its origin, lies on the trachea, immedi- 
ately afterwards on the thoracic duct and oesophagus, 
but above this, it is similarly circumstanced with the 
right. About the middle of the neck these vessels 
lie very near the vertebrae, and, during life, may be 



* In some rare instances this artery passes in front of the ca« 
rotid. 
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compressed a^inst these bones, in case of violent 
hoemorrhage from any lai^e branch. This pressure 
may ba effectual for a short time, but it is attended 
with very severe pain, and caunot be long' oontiaued. 
Each carotid is invested with a dease cellular tissue, 
called the sheath of the cervical vessels, on the ante- 
rior surface of which the descendens noni nerve is 
generally placed ; it is closely connected to the sheath, 
and about the middle of the neck forms a plexus with 
some branches from the si^cond and third cervical 
nerves ; it lies, on the outside, at the upper, and on 
the inner side of the sheath, at the lower part of the 
neck. I have often foand it in the sheath behind the 
jugular vein. In addition to the artery, this sbeath 
contains the internal jugular vein, and par vaguin, or 
pneumo^tric nerve ; the former 14 most external, 
the latter is between the vein and artery ; if the for- 
mer be moderately distended, it will be seen of much 
(greater size than the latter, and will partly conceal it. 
On the lefc side, the vein is much closer to the artery 
at the lower part of the neck, than on the lig'ht : this 
depends on the different course of the right and left 
veDEe innominate. Behind the sheath, are the sympa- 
thetic and cardiac nerves ; a chain of conglobate glands 
lie along the gjeat vessels of the neck, principally on 
their external side, and partly concealed by the sterno- 
mastoid muscle. These are also bound down by the cer- 
vical fascia, which adheres closely to the sheath, par- 
ticularly below the angle of the jaw. These glands 
are proportionally large, and numerous ; in the young 
subject they are frequ-inlly enlarged, and indurvted 
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bj cbronie inflammation ; the muscles and fiascia press 
them closely to the yessels ; they become Bxed, and 
haye a pnlsation communicated to them, so as to re- 
semUe aneurism : a carefbl examination, boweyer, the 
muscles being preyionsly put into a relaxed position, 
will, in almost eyery case, enable the sargeon to dis- 
tisgnish. 

Oj^poeite the upper edge of the thyroid cartilage, 
or frequently opposite the comu of the os hyoides, 
each carotid artery diyides into two branches ; one may 
be named the external carotid, or carotis superficialis ; 
the other, which is the larger branch, the internal, or 
carotis profunda ; these names being applied, not firom 
their relatiye situation, but from their destination. 
Hie exact point of this division is not regular, but is 
generally on a level with the inferior edge of the 
third cervical vertebra.* The internal carotid, which 
is to supply . the brain, lies deeper in the neck, 
and farther back than the superficial carotid, which 
is destined to the superficial parts of the head, 
face, &c. If the head be depressed, or the mouth 
opened, this division is sheltered by the angle of the 
jaw ; but if the head be in the horizontal posture, it 
is neariy one inch below the level of this bony projec- 
tion ; and if the head be inclined backwards, the dis- 

* Sometiiiieg the carotid itself gives off the different branches 
of the external^ and continues its course as the internal carotid. 
It sometimes divides near the styloid process, and sometimes so 
low as the cricoid cartilage : I have known two examples of the 
internal and external carotids, arising on one side, separately 
from the siorta. 
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Qcc ia proportionally increased. In very you tig 
lildreQ the angle of tlie jaw is very obtuse, and does 
it descend so low aa in the adult ; the division of the 
irotid is therefore at a greater distance at this ag«, 
from this paint of bone, than in the adult. In the 
old edentulous subject, the jaw appears dravt-n forward. 
the distance between its angle and the division 
of the carotid artery is increased. The anatomy of 
the vessels and nerves about the angle of the jaw 
Bhould be studied in subjects of different agea ; the 
space between this bone and the oar is greater, in pro- 
portion in the young sttbject, than in the adult ; and 
again, in the edentulous subject, from a very different 
cause, this region Is increased. Some of the primary 
branches of the external carotid are found, in the 
adult, to be very tortuous, and almost entirely con- 
cealed by the side and angle of the jaw ; while, in 
the earlier and later periods of life, they appear more 
superficial, and can be much more easily exposed. 

Before we enter on the particular description of the 
branches of the e\ternal carotid, the student should 
consider in what situation the common carotid artery 
may be most easily exposed iu the living subject, for 
the purpose of passing a li^ture around it, in any 
part of its course, if required by disease or accident ; 
> impress on hi« mind tlie exact relation of the 
several important parts which he may expect to meet 
I the operation, and which he should carefully pro- 
!Ct from injury. Numerous observBtians prove, thai 
the carotid artery may be obliterated by disease, or 
successfully tied without injury to the biaiu. The 
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operation of tying this artery may be required for the 
€ure of aneurism, or in case of wound of any of its 
primary branches, or of aneurism by anastomosis of the 
vessels of the face or orbit. 

From the dissection which the student has now 
made, he may perceive that in the upper and low^r 
regions of the neck, this artery is very differently 
circumstanced with regard to the parts that cover it. 
From the clavicle to the cricoid cartilage it is covered 
by three layers of muscles, and by a considerable 
quantity of cellular membrane, which lies beneath the 
^temo-mastoid, and in which are some large veins 
and small arteries. In this part\f the neck, the ar- 
tery is at a great depth from the surface, particularly 
during life, when the stemo-mastoid muscle, by its 
contraction, raises the integuments and fascia, so as 
to give the appearance of a deep cavity behind it ; on 
the contrary^, when we look at the dissection in the 
upper part of the neck, the artery appears much more 
superfidal, being only covered by the general invest- 
ment of the neck, from the upper edge of the cricoid 
cartilage, as far as the digastric muscle. Even here, 
however, the artery is by no means so near the sur- 
face, during life, as might be inferred from a view of 
it when dissected, for then the integuments were 
borne off the sheath of the vessel, by the prominence 
of the lar3mx before, by the mastoid muscle exter- 
nally, and by the side and angle of the jaw above ; so 
that when an incision is made into this re^on, in the 
living subject, the artery appears at some depth from 
the surface, in a sort of axilla, in which are some 
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small arteries, aod several veics, ascending from the 
thyroid gland to anastoraoHe with the jugular and 
t'iicial vcina. These veina descend along the inner 
edge of the mastoid muscle, towards the atemuin, 
then hcnd outwards beneath this last named muscle, 
and join either the subclavian, or some veins coming 
to this trunk from the shoulder. 

The carotid artery may be exposed in two situations 
in the neck, either above the omo-hyoid muscle, or be- 
low it ; in the former situation, the operation is at- 
tended with much less ditficulty than ia the latter, 
and may he selected in cases of wounds or aneurism 
of any of the large branches of the carotid, or in 
aneurism by anastomosis ; bt;t the latter must gene- 
rally be selected in aneurism of the trunk of tliia ar- 

The high operation on the carotid may be perform- 
ed, in the living subject, in the following manner; — 
the neck being extended as far as circumstances nill 
permit, make an incision about three inches long, at 
the side of the os hyoides and larynx, commencing a 
little below the angle of the jaw, and continuing it as 
low as the side of the cricoid cartilage; this incision 
is to divide the integuments and platisma myoidea. 
The fascia of the neck is here very strong, and roust 
next be divided in the same direction ; it adheres to 
the sheath of the vessels, and to the veins which form 
a sort of plexus in this situation ; the director, there- 
fore, ought to be carefully insinuated beneath it, 
through a small opening made by the knife held in a 
horizontal direction; on this the fascia may be cut 
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«tfel J to anj extent. Hie operator should now proceed 
with g^eat caution among several small veins that 
generally appear beneath this membrane ;* his assist- 
ant should gently separate the edges of the wound 
by means of a pair of broad retractors, and the sur- 
geon, with the blunt end of a director, can detach the 
cellular connexion of these superficial vessels to the 
sheath. The descendens noni nerve usually lies to 
the outside of the artery in this situation, and is not 
endangered in opening the sheath ; its exact position, 
however, is very irregular. The sheath of the ves- 
sels is next to be opened, by raising a small portion of it 
over the artery, in a forceps, and dividing it by cautious 
touches of the knife held with its surface towards the 
vessels. This opening bemg enlarged, the internal jugu- 
lar vein will appear distending itself occasionally, so as 
nearly to conceal the artery ; and the surgeon, or as- 
sistant, having gently pressed this vein, and the vagus 
nerve, which is attached to it, towards the mastoid 
muscle, the blunt aneurism needle may be passed 
round the artery, taking care to direct it from with- 
out inwards, and to keep the end of the instrument 
close to the vessel, so as to avoid the sympathetic 
nerve, and some of its cardiac branches, particularly 
the superficialis cordis, which lies internal to the ar* 
tery and close to it sheath. As the end of the needle 
is made to appear on the laryngeal side of the artery, 
it is covered by some cellular membrane, which it has 
pushed before it ; by dividing this on the point of the 

• See note to the description oJPthe subclavian artery. 
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needle, the further course of the ligature round the 
artery ia facilitated. Before he ties the Tessel, the 
surn;eon should carefully examine whether any nerve 
has been included ; if so, he had better withdraw the 
ligature, and again pass round the anBurism needle 
close to the artery. The ligature being tied, one end 
of it may be cut off, and the other placed between the 
edges of the wound, opposite its attachment to the ar- 
tery ; the integuments should then be gently clo8e<l 
with adhesive plaster, and the patient, when placed in 
bed, should lie with the head well supported, so as to 
relax the muscles and vessels of the neck. 

The operation may be performed in the inferior re- 
gion of the neck in the following manner: — the head 
and neck being somewhat fie.ted, so as to relax the 
sterno- mastoid, hyoid, and thyroid muscles, make an 
incisiou about three inches in length, parallel to the 
inner edge of the mastoid muscle, commencing oppo- 
site the cricoid cartilage, and terminating at a little 
distance above the stemat end of the clavicle ; by this 
incision, the integuments, plalisma, and superficial 
fascia, are to be divided ; the edge of the mastoid 
muscle will be then exposed, and close to this a very 
considerable vein is generally situated, to which I be- 
fore alluded when describing the higher operation on 
the carotid artery. The sterno- mastoid muscle and 
this vein are to be drawn outwards ; and the sterno- 
hyoid and thyroid muscles inwards ; the omo-hyoid 
muscle wiU'now be seen crossing the neck near the 
upper extremity of the wound ; this muscle is tonnect- 
the sheath of tht vessels by the deep cervical 
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fiiscia, which in this sitnatioii is thio, hat strong ; hj 
carefblly diyiding this membrane below the omo-h joid 
muscle, the sheath of the vessels will be exposed, the 
descendens noni nerve is here inclining to the tracheal 
side of the artery, and may be drawn in that direction 
with the stemo-thyroid muscle, in some cases it may 
be necessary to divide the omo-byoid muscle; the 
sheath must now be opened in the same cautious man- 
ner as was before recommended. The jugular vein, 
by its sudden and irregular distension in the living 
subject, has been found to embarrass the operator, not 
only by nearly concealing the artery, but also by it- 
self being in great danger of being wounded in open- 
ing the sheath ; an assistant ought, therefore, to make 
gentle pressure on this vessel, both at the upper and 
lower part of the wound, for it becomes distended in 
both these directions, from below by the regurgitation 
of blood from the right auricle of the heart, and from 
above by that fluid descending from the head and 
neck ; the vein and par vagum being then pressed to 
the outer side, and the muscles held apart by an as- 
sistant, the aneurism needle is to be cautiously pushed 
round the artery from without inwards, care being 
taken to avoid the inferior thyroid artery, the recur- 
rent and sympathetic nerves which lie behind the 
sheath ; and, if operating on the left side, to remem- 
ber the proximity of the oesophagus internally, and of 
the thoracic duct posteriorly and externally. With 
the view to facilitate the discharge of any pus that 
may be collected about the ligature, some have ad- 
vised this operation to be performed in the following 
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make the superficial incisions external to 
those last dissected, eo as to expose the cellular sepa- 
ration between tbe two heads of the Eternu- mastoid 
niuseie, and then dissect down to the artery without 
dividing any muscle. This place does not appear to 

I to be preferable on any account to that last 
described. 

We may here remark an important difference in 
the relation of the internal jugular vein, to the caro- 
tid artery in the lower part of the ueck, on the light 
and left sides, depending on the different course of [he 
right and left venie innominatec. The left jugular 
vein lies on a plane anterior to that of the right side, 
and somewhat overlspa the left carotid artery, in order 
lo join the left vena innominata, which crosses tlie 
upper orifice of the thorax anterior to the three great 
arteries emerging from that cavity ; whereas the jugu- 

Ilar vein of the right side inclines outwards end back- 
wards, to meet the right subclavian vein; Ihe conflu- 
ence of the^e forming the right vena innominatB, 
which vein descends almost perpendicularly into the 
cavity of the chest. 
The student may next proceed to dissect the 
branches of the carotid artery; and first, the external 
carotid and its ntmili cat ions, 
cm 
for 



This artery is somewhat smaller than the internal 

carotid ; it lies more superiicial, and is nearer to the 

I hyoides; its course b first upwards, inwards, sod 

forwards, towards the submaxillary inland, but it soon 

) backwards, and ascends iu a direclioD paraU 
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W to the ramuB of the lower jaw, between it and the 
meatiis auditorins ; and nearly midway between the 
zygomatic process and the angle of the jaw, but a 
little nearer to the former, it divides into the temporal 
and internal maxillary arteries, in the substance of 
the parotid gland. Hie external carotid artery is 
somewhat curved, the convexity directed inwards to- 
wards the pharynx and tonsil, the concavity outwards 
towards the mastoid muscle ; in the lower part of its 
course it is covered only by the skin, platisma, the 
fascia, and some veins ; opposite the os-hyoides it is 
crossed by the lingual nerve, digastric and stylo-hyoid 
mascles, and immediately above these it enters the 
parotid gland, lying very deep in the substance of that 
gland at its lower part, but approaching its surface as 
it ascends. About the centre of the parotid the por- 
tio dura or facial nerve passes over the artery, sepa- 
rated firom it by a small portion of the gland, and by 
one or two large veins, the latter, however, are occa- 
sionally found superficial to the nerve. The external 
carotid in this course is not at first firmly supported, 
it merely rests on the laryngeal nerve, and pharyngeal 
plexus, and some cellular membrane which connects 
it to the internal carotid, and to the side of the pha- 
rynx. Near the angle cf the jaw the stylo-pharyn- 
geus and stylo-glossus muscles lie behind this artery, 
which mnscles, together with a portion of the parotid 
gland, and gloeso-pharyngeal nerve, separate the ex- 
ternal firom the internal carotid artery. The external 
carotid is accompanied by two veins, one on either 
side ; at its commencement in the neck, a number of 
these vessels, anastomosing with the internal )u^ilat 
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vein, form a sort of plexus around it, and at its termi- 
nation also in the ^land, it is concealed by the confiu- 
ence of the temporal, transverse facial, and internal 
maxillary veins. The external carotid and its branches 
are surrounded by numerous nerves, from the sympa- 

Fitim the view which the student now has of this 
artery, it must be plain that it can be exposed in the 
living subject, and tied near its ori^n without en- 
dangering any important part, or without obstructing 
the internal carotid. Aa incision made in the same 
direction and to the same extent, as was recommended 
in the description of the high operation on the com- 
mon carotid, will enable a sui^eon to expose this ves- 
sel below the digastric muscle, so as to pass a ligature 
uroundit; this mi^htbc necessary in operations about 
the upper part of the neck, such as the extirpation of 
tumours about the angle of the jaw, &c. This artery 
also may be tied above the digastric, between it and 
the parotid gland, by an incision through the integu- 
roenta and fascia from the lobe of the ear to the cornu 
of the OS hyoides ; the digastric and stylo-byoid muscles 
will be seen passing across the artery near the infe- 
rior end of the wound, and then, by depressing these 
muscles, and separating them witli the handle of th« 
knife from the parotid gland, the external carotid will 
be brought into view, and u ligature can be piissed 
around it. If, however, it bo true that the adhesive 
inftammation cannot talce place iu any artery imleu 
an internal coagulum of blood be formed, (an asaerlion 
which admits of doubt,) and if this cannot occur when 
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a large artery proceeds from the trunk near the situa- 
tion of the ligature, then we cannot expect much suc- 
cess from the operation of tying the external carotid, 
as the ligature must he applied very close to the com- 
mon carotidy in order to avoid the thyroid or other 
primary branches, if we wish to tie it before it gives 
off any ; I have, however, seen this operation per- 
formed a few years since, and no secondary h«mor- 
rhage ensued. 

The external carotid sends off ten branches, which 
supply the several parts near which it passes ; these 
may be divided into three sets or orders, the anterior, 
posterior, and ascending ; the anterior branches are, 
the thyroid, lingual, and labial; the posterior are, 
the muscular, occipital, and posterior auris ; the as- 
cending are, the pharyngeal, transversalis faciei, in- 
ternal maxillary, and temporal. This arrangement is, 
no doubt, open to several objections ; I tnist, however, 
it may serve to direct the pupil in his progress. I 
must apprise him, however, that he is not to expect 
to find the branches of the external carotid, in the 
different subjects he may dissect, uniform in their 
number, origin, or course ; on the contrary, many va- 
rieties are met with ; . sometimes almost all the 
branches arise nearly together, so that the external 
carotid appears like a short axis, dividing in a radiated 
manner ; in other cases one trunk will give rise to 
two or three arteries. In others, several small ves- 
sels, arising from different sources, supply the place of 
some particular artery ; sometimes the common caro- 
tid gives origin to some of the proper branches of the 
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external carotid; and sometimes the commDn carotid 
will continue without any division as the internal ca- 
rotid giving o£F in its couree the required brandies to 
tlie iarynx, tongue, face, &c. The frequent irregu- 
larities of these arteries have induced me to coincide 
with Dr. Barclay in rejectinsp, as useless and unscien- 
tilic, the classification of them that h»s been adopted 
by the editor and coutinuator of Bichat's Anatomy, 
namely, first, those that supply the organs of voice 
and respiradon; secondly, those that aro mmified on 
the primarj- organs of digestion ; thirdly, those that 
supply the superficial parts, and the deep cavities of 
the face; and, fourthly, those that are ramified on the 
parietes of the cranium. 

The student may now pmceed to trace the branches 
of the external carotid artery nearly in the order in 
which they have been first nmntioned. 



la the first branch of the external carotid artery ; it 
generally arises opposite the comu of the os hyoides, 
but sometimes lower down : I have found it in five or 
I instances arising from the common carotid. It 
CIS upwards and inwards, then bends downwards to- 
wards the thyroid gland, in an arched but tortuous 
manner, convex superiorly- It soon divides Into seve- 
ral branches, which pass beueiith the different muicles 
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of the larynx; but the trnnk k at first superficial ; the 
lingual nerve lies superior, and the laryngeal nerve 
posterior to it. Its branches are usually considered as 
four in number. 

1. Ramus hyoideus, is very small and irregular, 
passes along the inferior border of the os hyoides, 
supplies the cellular membrane between this bone and 
the thyroid cartilage, and anastomoses with the simi- 
lar branch from the opposite side; 'It lies under the 
tbyro-hyoid muscle. 

2. Ramus superficialis runs downwards and 
outwards over the sheath of the carotid artery, and is 
distributed to the glands, cellular membrane, and 
fitemo-mastoid muscle. 

3. Ramus lartnoeus is larger than either of 
the last-mentioned. It often arises from the external 
carotid; it accompanies the laryngeal nerve, runs 
downwards and inwards behind the thyro-hyoid 
muscle, enters the larynx, either by an opening in the 
thyroid cartilage, or between this and the os hyoides, 
or sometimes between the thyroid and cricoid carti- 
lages. It first sends a small branch superficially, 
which may generally be seen on the crico- thyroid liga- 
ment, in the situation in which laryngotomy is per- 
formed, this branch frequently arises from the trunk 
of the artery, or from one of its thyroid branches ; it 
is then ramified on the muscles and lining membrane 
of the larynx and epiglottis, and anastomoses with 
the corresponding branches from the opposite side. 

4. Ramus thtroideus is the largest branch, 
and the continuation of the original trunk. It de- 
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seenda tortuously beneath the aterno-thyroid musclo, 
along the side and anterior surface of the thyroid 
body, into the parenthymFi of which numerous 
branches penetrate, and in which some unite with the 
opposite artery, othera descend both on the surface of 
this body, and between it and the wail of the larynx, 
to meet the inferior thyroid from the subclavian ; and 
a small branch generally passes in a serpentine course 
along the anteHor part of the gland, and meets io a 
reversed arch a eimUar branch from the opposite side. 
The thyroid artery, or its branches, are often divided 
by accident, as alijo in those wounds that ore made 
by the ineffectual efTorts of the suicide, who, in at- 
tempting to divide the larynx, seldom cuts tufficiently 
deep to injure the carotid artery ; but very generally 
wounds the branches of the thyroid. Should this 
artery be divided, the surgeon may easily secure it ; 
or if htemorrhage pioceed from its branches, its trunk 
may be exposed by making an incision through the 
integuments and fascia, from the os hyoides obliquely 
downwards, and outwards towards the mastoid muscle; 
some small veins only will conceal the artery. The 
operation of tying this vessel has been recommended 
in some cases of bronchocelo, in which the thyroid 
arteries have been enlarged; for, depriving the gland 
of its usual supply of blood has been found in some 
instances to retard ila further growth. In many indi- 
viduals the superior thyroid artery of one or both sides 
will be found very small ; in such, the inferior thyroid 
arteries will be proportiouubly large, and vice versa. 
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II. 
A&TE&IA LIKOUALIS, 



Arises at a littfte distance abore tba tb]noid and be- 
low tke bdiial. I AmMy hnwefer, adviae the diwor 
tor to trace the labial arterj and its branches, before 
those of the lingual, contrary to the order in which 
they are here described. Both arteries frequently 
arise from a common trunk. The lingpial mns at first 
horiximtally inwards and forwards towards the os 
hyoides, and passing abofe the oomu of that bone, 
rises Tertically to the inferior surface of the tongue ; 
and, lastly, it runs horisontaliy forwaida te the ante- 
rior extremity of this organ. Thus, it ibrms two re- 
markahle cunratureB, which enable us to divide it 
into three portions, the first and last of which are hori- 
zontal, the middle is yertical. The first or cervical 
portioB extends from the carotid to the comu of the 
OS hyoides, it forms an arch convex upwards, and 
parallel to that of the thyroid artery, the comu of the 
OS hyoides moves between these two ; this portion of 
the artery is covered only by the common integu- 
ments, platisma, and fascia of the neck, some anasto- 
mosing veins and lymphatic glands, the lingual or 
ninth nerve is also superficial, but superior to it; it 
lies upon the superior laryngeal nerve, and a quantity 
of loose cellular membrane. The second or vertical 
portion lies deep in the neck, and extends from the os 
hyoides, between the muscles of the tongue, to the 
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fore part of the root of this organ. In this part of 
its course, it is covered by the digastric tendon, by 
the hyo-gIo8SU3 and mylo-hyoid muscles, and is 
placed on the middle constrictor of the pharynx, and 
on the external side of the genio-glossus muscle, be- 
tween this and the hyo-gloGsus muacle and the sub- 
lingual gland ; the lingual nen'e is separated in thi» 
part of its course from the artery, by the fayo-gloasuB 
muscle, the nerve being placed on the inferior or su- 
perficial, the artery on the superior or deep surface 
of that muscle ; but at its anterior edge the nerve and 
artery again appro jtim ate, and their ultimate branches 
are distributed together to the tongue. The third or 
last portion of the artery is contained in the mouth, 
and runs horizontally on the under surfuce of the 
tongue, close to the frsenum as far as its point, where 
it anastomosea by an arch with that from the other 
side ; it is very superGcial, being only covered by the 
mucous membrane, a vein, and some filaments from 
the lii^ual and gustatory nerves. The principal 
branches of the lingual artery are four. 

1, Ramus hvoheus arises at the external edgeof 
the hyo-glossuB muscle, and runs to the os hyoides 
lienealh the digastric tendon, where it divides into 

>everal branches ; these are distributed to the muscles 
that are attached to this bone, and to the epiglottideau 
gland, and anastomose with branches from the thyroid 
artery^ and with some from the opposite side. 

2. Arxekia DOKSALis i.iNOU£ arises from the 
lingual artery, while it is covered by the byo-glossu« 
muscle; it first runs outwards to the side of the 
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tODgue^ and then tanm upwards and inwards to Iba ta* 
perior aniiacie of thk organ, and anaatomoats with ili 
Mow from the Ofpfoaite aide, having firat given 
branches to the etylo-gloasua mnscle, to the tonsil, to 
the arches of the palate, and to the mucous memlnrane 
of the fauces and epiglottis; this is not a regular 
branch, several small arteries frequently supply its 
place. 

3. Arteria suBLiWGaALis arises at the anterior 
edge of the hyo-glbssus muscle ; here the ling^nal ar- 
tery divides into the sublingual and ranine. The sub- 
lingual is exposed by raising the mylo-hyoid muscle, 
it runs forwards and outwards to the sublingual gland, 
supplies it and the mucous membrane of the mouth 
and surrounding muscles ; it also sometimes sends a 
branch to the chin. This is also an irregular artery, 
it is frequently derived from the submental branch of 
the facial or labial, and then either perforates the 
mylo-hyoid muscle, or accompanies the duct of the 
salnnaxillary gland, which runs between that muscle 
and the sublingual gland to the frsenum linguee. 

4. Arteria ranina appears to be the continued 
trunk ; it is exposed by detaching the digastric, genio- 
hyoid, mylo-hyoid, and genio-glossus muscles from 
the lower jaw, and the hyo-glossus from the os 
hyoides, then, by dividing the jaw at its symphisis, and 
drawing the tongue forwards and upwards, from the 
cavity of the mouth, this artery may be seen with very 
little dissection ; it runs along the lingualis muscle on 
the outside of the genio-hyo-glossus, and on the 
inner side of the hyo-glossus and stylo-glossus 
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mUBcleB Eind subUn^ual glaod as far as the tip of the 
ton^e, wliere the arieriea of opposite sides arch to- 
wards one anotlier, and end in a delicate anaatomosis. 
The ranine artery supplies the muscle as well as the 
substance and surface of the tongue on either aide ; in 
the mouth, it Ilea close to the side of the frEenum 
Hnguse, and is covered only by the mucous membrane, 
a small vein, and a branch of the lingual nerve. The 
ranine arteries of opposite sides do not anastomose 
with each other except at the extremity of the tongue, 
80 that the sides of this organ may be iojected with 
different coloured fluids. 

To dividing the fcrsnum lingusa in children, (an 
operation not often required,) the blunt pointed Bcis- 
sars should he directed downwards and backwards, and 
Ihus the ranine arteries and veins will be avoided. If 
a wound or ulcer on the tongue he attended with se- 
vere hosmorrhage, which cannot be restrained by any 
local means, it has been suggested, that the trunk of 
the lingual artery may be exposed and tied in the 
neck, by making a transverse incision throngh the in- 
teguments and fascia from the os byoides to the mas- 
toid muscle ; the edges of this incision being separated, 
we expose the tendon of the digastric muscle, and be- 
low this the lingual nerve ; the lingual artery lies im- 
niedialely below this, and a little posterior to it, or 
nearer to the verlebrec, and is partly concealed by ■ 
lymphatic gland, some veins, and cellular membrane ; 
the superior thyroid artery is inferior to it, the laryn- 
geal nerve is behind it, the pharynx is internal to it. 
tad the carotid artery and jugular vein are toilsouMi 
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side ; altboagh the liogaal urtery is here thinly coyer* 
ed, yety in the living neck, it is by no means so near 
the surface as might be supposed from the appearance 
of these parts when dissected in the dead subject ; for 
daring life, the integuments and iiscia are so borne 
off the vessel by the surrounding projections, that 
when these superficial coverings are divided, the artery 
appears to lie at the bottom of a deep cavity ; and even 
in the dead subject there is considerable difficulty in 
exposing it, without disturbing the surrounding parts 
to some extent. If, in addition to the depth at which 
this artery lies from the surface, we think of the 
number of important parts that are in its vicinity, and 
the irregularity of its origin, we cannot consider this 
a very advisable operation to undertake in the living 
subject, or one to be preferred to that of tying the ex- 
ternal or common carotid, more particularly when we 
reflect on the position in which the patient must be 
placed in order to enable us to make the necessary 
dissection. 



III. 



ARTERIA LABIALIS, VEL FACIALIS, VEL MAXIL- 

LARIS EXTERNA, 

Arises a little above the lingual, ascends oblique- 
ly inwards towards the pharynx and tonsil, runs 
in a very tortuous manner through the submaxillary 
gland, anterior to the internal pterygoid muscle and 
stylo-maxillary ligament; it then descends, wind» 
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roand the aide of the lower jaw at the edg« of tht 
maiseter muacle, then ninH upwards and inwards 
aloDg the cheek to the side of the noee, and ends at 
the inner citnthus of the orbit. At ita origin it is 
covered by the common integuments, and b)' the di- 
gastric and etylo-hyoid mnscles, it then sinks into the 
posterior or external extremity of the submaxillary 
gland ; ae it paeaes over the side of the jaw. It is only 
covered fay the integuments, and by a few fibres of 
the phttiBma, and triangularis oris nmscles ; it is here 
also crosied by some liranches of the facial nerve, aitd 
is accompanied by a single vein of considerable siae, 
which lies to its posterior or masseteric side. In its 
serpentine course on the side of the face, (in which it 
forma numerous turns or coils upon itself, to accommo- 
date the motions of the parts over which it passes,) 
it lies buried in the fat of the cheek, which ^epuratet 
it from the buccinator muscle, and is crossed near the 
angle of the mouth by the zygomatic muscle, and fay 
the union of the levator labti superioris, and triangu- 
laris oris muscles ; the facial vein accompanies it 
throughout this course, and usually lies to its external 
side, this vessel is not tortuous as the artery is. 

Tbe branches of this artery may be arranged into 
those sent of! before it passes the jaw, and those after- 
wards, or into the cervical and facial ; the former are 
tbnr, the Utter are six in number. 

1. AuTKRiA PA LATIN A iHFitRioR arises near Uw 
carotid ; it runs upwards, inwards, und backwards, 
between the stylo-pharjngeua and stylo-glossus mus- 
cIkb; it divides into several brandies, some of which 
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are giVen to these nmsclee, others to the superior con- 
itrictoFy through which seyeral pass, along with small 
nerves, from the pharyngeal plexus, to the mucous 
memhrane of the pharynx and yelum palati, and to 
the amygdalae, and inosculate with the descending or 
superior palatine from the internal maxillary artery. 

2. Arteria toxsilaris arises immediately above 
the last, ascends between the stylo-glossus and inter- 
nal pterygoid muscles, to each of which it sends 
branches, and entering the external surface of the 
tonsil, ramifies through its substance, and anastomoses 
with the other arteries, which supply this gland, and 
which are derived from the last mentioned branch, 
and from the pharyngeal and internal maxillary. The 
tonsilitic and palatine arteries frequently arise from 
the labial by a common trunk, which will then take 
the course of the palatine, and will give o£F a distinct 
branch to the external side of the tonsil : in some 
subjects one or both of those arteries arise from the 
ascending pharyngeal from the carotid. 

3. Arterije glandulares are three or four 
considerable branches, which spread through the sub- 
maxillary gland, and in it, divide into very minute and 
numerous twigs, each of which, accompanied by a 
small vein, and a branch of the excretory duct, goes 
to one of those grains or particles, of an assemblage 
of which this conglomerate gland is composed. Some 
branches also pass to the surrounding muscles, and to 
the neighbouring lymphatic glands. 

4. Arteria submentalis arises from the labial 
utery, as this trunk leaves the gland^ and before it 
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turns round tbe side of the jaw ; it then runs towarda 
the chin, along the inferior and internal margin of the 
bone, giving branches lo the integumects, to the sub- 
maxillary and lymphalir glands, and to the mylo-hyoid 
and dig^astric muscleB. At the anterior insertion of 
this latter muscle, it divides into several braaches ; 
some of these pass beneath the genio and mylohyoid 
muscles, and anastomose with the sublingual artery; 
others ascend on each side of the digastric ; some per- 
forate the muscle itself, turn round the chin, supply 
the integuments and muscles there, and then ascend 
to anastomose with the arteries of the lower lip. and 
with small branches of the dental artery, which es- 
cape through the mental foramen of the lower jaw. 
Several small lymphatic glands lie alon;^ the course of 
this artery, and are connected to it by branches which 
they receive from it. When any or all of these 
glands are enlai^ed, they form a firm tumour, which 
appears to occupy nearly the same situation as the 
submaxillary ^'iand. A tumour of this nature, in this 
situation, may be removed without much difficulty; 
and such an operation has been considered as the 9X- 
lirpation of the submaitillary gland itself: but the re- 
moval of this body would be much more difficult than 
an operator might at first suppose. The labial artery 
and vein should, of course, be sacriticed; but ihe 
greatest difficulty, and one which cannot I think be 
Burmonnted, without doing great violence to the sur- 
roimding parts, would be, the detaching that deep | 
process of the gland which accompanies its duct, 
above the mylo-hyoid muscle, and which joins tlw 
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subJingual gland, aad which is also connected to tht 
^tatoiy nerve and to the membrane of the month : 
the depth at which this lies from the sur£ice, the 
proximity of the gustatory and lingual nerves, as well 
as of the carotid artery and its branches, and the man- 
ner in which the mylo-hyoid muscle protects this 
deep process, must render such an operation extreme- 
ly difficult and dangerous. 

As the labial pursues its serpentine course, it gires 
several facial branches to either side, the most import- 
ant of these are the following : — 

5. A&TERiA LABiALis iMFERiOR ruus to the in- 
teguments and muscles of the lower lip, and anasto- 
moses with the dental and and submental arteries, and 
with the corresponding branch from the opposite 
side. 

6« Arteria CORONARIA INFERIOR passes Up- 
wards and inwards, is partly covered by the triangu- 
laris oris, runs close to the mucous membrane of the 
lip, and beneath the orbicularis oris mosck, supplies 
this vascular part, by a complex network of vessels, 
and meets the artery from the opposite side ; it abo 
anastomoses with the inferior labial and dental ar- 
teries. Inferior to this artery, are a number of those 
small, round, mucous glands, called labial, which are 
famished with long, delicate branches from the coro- 
nary arteries ; in one or other of these glands the dis- 
ease of cancer frequently commences, and may pro- 
ceed to some extent in this structure before the in- 
teguments become affected. The lymphatic glands 
about the submaxillary, are frequently enlarged in 
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this species of the disease, hefore the skia or mucous 
membrnne ulcerates. In one case, ia the extirpBtioa 
of which 1 lately assisted, a lymphatic vessel was dis- 
tinctly felt leading from this part towards one of the 
glands beneath the jaw; the coata of this vessel wera 
very much thickened and indurated, so as to resemble 
the feel of the vas deferens : the labial glands are 
larger and more numerous in the lower than in tlie 
upper lip. 

7. Arteris UAS9ETERICX arise ftom tlie ex- 
ternal side of the labial, run outwards lo ihe inas- 
seter and buccinator muscles, send branches to each 
of these, and anastomose with the temporal, tranaver- 
salis faciei, and internal maxillary arteries. 

8, Artekia couovaria sitperior runs very 
tortuously to the upper lip, lies close to its mucous 
surface, and, like the inferior coronary, is distribuWd 
to its red border, and joins the corresponding; artery 
from the oppusite side ; from this anastomosis, branches 
ascend to the nose, which supply the extremity of this 
or^n, and some of these entering its cavity, inoscu- 
late on its mucous membrane with the proper nasal 
arteries. 

9. AnTEniA NASI LATERALIS arises from the 
labial, as this vessel is oscendiog on the levator labii 
snperioris alteque nasi ; it is, in ^enenil, a small and 
irregular artery; it spreads its branches on the side of 

and anaalomoses with its fellow, and with 
branches descending from the forehead. 

10. Arteria ANGHLAKis is the last branch of 
the labial ; it ascends between the origins of the leva- 
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tor iabii superioris aboqne nan, to tbe inner angle of 
the orbit; is accompanied by a large rein, aenda 
branches outwards to the cheek and inferior palpebra; 
these anastomose with the infraorbital arterj. The 
angular artery then gires Immches to the lachrymal 
sac and orbicularis mnscle, and terminates in a fi«e 
anastomosis with the nasal and frontal branches of 
the ophthalmic artery. 

The labial or facial arteries hare numerous inoscu- 
lations on the face, not only with one another, but 
with arteries from distant sources; inferiorly, they 
anastomose with the dental ; externally, towards ^ 
masseter muscle, they inosculate freely and repeatedly 
with the transrerse arteries of the face, with the tem- 
poral, with muscular branches from the internal max- 
illary, and with the infra orbital ; and, superiorly, with 
tbe frontal and ophthalmic arteries, which are derived 
from the internal carotid. 

As the facial arteries are passing o?er the side of 
the jaw, they can be very easily exposed by an inci- 
sion made nearly parallel to the anterior edge of the 
masseter muscle, for the purpose of having a ligature 
passed around them ; they can be also efCectually 
compressed in this situation against the bone; this is 
usually done in operations on the lips, to obviate the 
inconvenience of haemorrhage. Although this is a 
very general practice, yet it is seldom of much effi- 
cacy, for the several inosculations carry the blood to 
the coronary arteries, as abundantly as if the labial 
vessels were free. A more effectual method of pre- 
venting haemorrhage is, for the assistant to press the 

VOL. I. Q 



54 S UftO IC A L ANATOMY 

Up between bk fing;er and thumb on ode i^ide of the pari 
to be excised, while tlie surgeon, between the fingers of 
his left hand, compresses the lip on the opposite side.* 
The coronary arteries are always dose to the mucous 
membrane of the lips, and, during life, can be felt 
pulsating on the inner surface of their ted border. 
Blows or falls, by forcing the lip against the teeth^ 
.sometimes wound these vessels, and cause very ^o* 
pious bleeding ; in such cases the surgeon need only 
evert the lip, and secure the vessel by the tenaculuni 
and ligature, or with a single stitch, without injuring 
the integuments. 

When the lip has been divided, either for the re--^ 
moval of haire-Up^ or of a diseased portion, and that 
the edges are to be closed by suture, care should be 
taken to pass the needle nearly through the red botr* 
der on each side. If the edgek be closed only oh tb^ 
cutaneous surface, the coronary arteries will bleed 
into the mouth, in consequence of the internal edges 
of the wound retracting, and the h89morrhage will 
require the surgeon to re-open the part, and pass the 
suture through the substance of the lip. 

As the angular vein and artery lie near the edge of 
the orbit, the surgeon, in order to avoid injuring them 
in opening the lachr3rmal sac, in cases of fistula 
lachrymalis, should cut to their external side. 

The Second set, or order of branches, is the poste- 

• There are neat small totirniquets constructed for this pur- 
poKl, which screw on the angles of tlie month, and command 
4hese arteries effectually. 
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rior, of which we generally see three, the muscularis, 
occipitalis, and posterior aoris, 

IV. 

ARTERIA STERVO-MASTOlDEAy VEL MUSCULARIS. 

This artery, though not generally described by ana- 
tomical writers, yet is so frequently present, that I 
think it may be considered as one of the regular pos- 
terior branches. Its origin is not uniform ; it gene- 
rally arises from the external carotid, opposite to the 
origin of the thyroid ; but it sometimes comes from 
the thyroid itself, or from the occipital, and I have 
^en it arising from the common carotid, a little be- 
fore the division of that trunk. From its origin this 
artery inclines downwards and outwards to the stemo- 
mastoid muscle, supplies the lymphatic glands in its 
course, and then divides into several branches, most 
of which enter that muscle. A large one generally 
accompanies the spinal accessory nerve through the 
muscle, and anastomoses with some of the cervical 
branches of the subclavian, between the trapezius and 
stemo-mastoid muscles. In the last named muscle they 
also inosculate with branches from the occipital, thy- 
roid, and subclavian arteries. This artery also sends 
branches to the deep muscles on the anterior part of 
the neck, the scaleni, and rectus capitis anticus ma- 
jor; these also inosculate with arteries from the sub- 
clavian. 
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ARTERIA OCCIPITALIS, 

Arises from the outaide of the external carotid, n( 
the lon'er marglD of the digastric muscle, opposite 
the lingual or labial artery, but is smaller than either 
of these vesaels ; it runa upwards and backwards, 
parallel to, and concealed by the posterior belly of the 
digastric, passes above the transverse process of the 
atlas, and is buried in a groove in the temporal bone 
on the inside of its mastoid process, it then run« hori- 
zontally backwards on the occipital bone, parallel to 
the tiauBverse ridge of that bone, near the centre of 
which it rises vertically, and divides into wide spread- 
ing branches on the back of the cranium. The 
occipital artery at its origin has the ninth pair of 
nerves passing round it, and is concealed by the stylo- 
hyoid, and digastric muscles, by part of the parotid 
gland, and superiorly and posteriorly to these, by the 
e(«mo-mastoid, the trachelo-mastoideus, splenius ca- 
pitis, complexus, and trapezius muscles, and ultimate- 
ly, it is covered only by the scalp ; the artery at first 
passes over the internal carotid, jugukr vein, par 
vagum, and spinal accessory nerves, it then lies on 
the rectus capitis lateralis ; as it inclioes backwards 
beneath the complexus, it crosses the superior attach- 
ment of the posterior recti and obliqui muscles, and 
tciminates on the occipital bone. The occipital ar- 
tery soon after its origin gives small branches to the 
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mastoid mtwcley Ijmphatic glands, and parotid ; as it 
crosses the jugular vein, it sends a small branch up- 
wards along this reMel, named the posterior menin- 
geal artery, this branch enters the cranium bj the 
Awamen lacemm posterius, and supplies the dura 
mater in the inferior and posterior part of the cranium. 
As the occipital artery passes abore the atlas, it giTes 
off several short branches, some of which anastomose 
with lihe Tortebral artery, and others supply the small 
de^seated ma$cles on the back of the neck ; while 
the occipital is covered by the trapezius and com- 
plexus, it sends down several long and tortuous 
branches to supply the muscles in this region ; some 
ei these lie almost close to the vertebree, are covered 
by the sj^nius capitis and complexus, and anastomose 
with the vertebral and cervicalis profunda arteries, 
from the subclavian ; others run superficially, being 
only covered by the trapezius, and inosculate with the 
arteria cervicalis superficialis, a branch from the 
trans versalis colli. 

In a well injected subject, these arteries are found 
large and numerous, and keep up a free connexion 
with the arteries about the shoulder ; a connexion that 
must be of essential service in conducting the blood to 
the superior extremity in cases of obliteration of the 
subclavian artery, in consequence of operation or dis- 
ease ; as the occipital artery ascends on the back of 
the cranium, it is accompanied by a large nerve, (the 
posterior branch of the second cervical,) both perforate 
the tendinous attachment of the trapezius muscle to 
the occipital bone, and divide into numerous ramifica- 
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tianE. Some small and delicate arteries go to tho 
posterior belly of the occipito irootaliB miiBcle : one or 
two pierce tbe occipital, or the temporal bone, and 
supply the dura mater; others, and the principBl 
branches, spread out in the scalp in oU directiocH ; 
they are wooderfully tortuous, particularly in old Bub< 
jects ; all these branches divide is the integumcntii 
with the greatest minuteness, and anastomose with 
the ultimate divisions of the opposite occTpiial, and 
with those of the posterior auris, and posterior tempo- 
ral arteries. 

Heeroorrhage from the branches of this artery in 
wounds of the scalp is very common, it is, however, 
in most cases easily restrained by pressure at the 
part; the trunk of the artery can be exposed about an 
inch behind tho mastoid process, t>y diriding a portion 
of the trapezius and splenius capitis muscles, thepcci)- 
iiar density of the surrounding cellular tissue and the 
great size of the veins, render the dissection difficult. 



I s one of the smallest and most irregular branches of 
Ihe external carotid; it very often arises from tlie oi- 
tipital ; in some subjects a few small braiichea from 
this artery appear to supply its place; when regular, 
it arises from the external carotid above the digastric 
and Btylo-hyoid muscles, opposite the point of tbe 
styloid process, and is partly concealed by tlie parotid 
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gland, ia the posterior part of which it is imbedded ; 
it runs upwards and backwards between the ear and 
mastoid process, then ascends on the temporal bone, 
and divides into two branches ; the anterior branch 
becomes attached to the posterior part of the car- 
tilage of the ear, on which it ramifies minutely; 
the posterior ascends on the side of the cranium, 
supplies the back part of the temporal muscle, 
the integuments, &c., and anastomoses with the tem- 
poral and occipital arteries ; in this course the pos- 
terior auris gives off small branches to the digas- 
tric, stylo-hyoid, and mastoid muscles, and also to the 
parotid gland : as it approaches the mastoid process, it 
lies behind the porUa dura, and there separates this 
nerve from the spinal accessory. The posterior auris 
sends off a delicate branch, which enters the stylo- 
mastoid foramen, ramifies throughout the temporal 
bone, supplying the tympanum, mastoid cells, semi- 
circular canals, &c., and anastomoses with other ar- 
teries which the organ of hearing receives from 
branches of the meningeal and basilar arteries. 

The branches of the posterior auris sometimes in- 
crease in number and size, so as to give rise to the 
disease of aneurism, by anastomosis in the figured 
portion of the ear ; in this disease there is consider- 
able sweUing, pain, and redness, with a sensation of 
great throbbing in the part : in one case of this dis- 
ease, I saw the operation performed of tying this ar- 
tery in front of the mastoid process, but with very 
little effect ; the progress of the disease was suspended 
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only for a few days, the pain and tension were re- 
lieved during that short period, after which all the 
symptoms returned, and the disease continued una- 
bated. 

In dissecting this artery and its branches, the stu- 
dent should observe the situation and course of the 
portio dura, or facial nerve, the distance of the stylo- 
mastoid foramen from the surface, and the manner in 
which the nerve, immediately oh escaping from this 
opening, bends forwards and enters the parotid gland. 
In those cases of tic douloureux, in which plain and 
spasm extend in the course of this nerve or of its 
branches, it has been recommended to remove a por- 
tion of it before it enters the parotid gland ; this ope- 
ration is attended with considerable difficulty, owing 
to the projection of the mastoid process, and to the 
depth of the stylo-mastoid foramen from the surface ; 
the parotid gland also must be injured ; the superfici- 
alis colli nerve will, most probably, be divided as well 
as the posterior auris artery and some of the branches 
of the occipital ; these vessels will pour their blood 
into the deep cavity around, and thus obscure the view 
of the nerve. I have found this nerve to give off 
some branches immediately on leaving the foramen ; 
these join the eighth pair of nerves and the sympa- 
thetic, so near the base of the cranium, that I think it 
scarcely possible, in the adult subject, to remove a 
portion of it before it has given off these deep branches, 
without making a more free dissection of the sur- 
rounding parts than could be considered safe or judi- 
cious. In the child, this dissection will be found 
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much less difficult, in consequence of the slight pro-^ 
jection of the mastoid process, and the shortness of 
the meatus auditorius extemus, the stylo-mastoid fo- 
ramen is consequently much nearer to the surface, 
neither is the parotid gland so closely connected to the 
mastoid process in the young, as it is in the adult suh-* 
ject. 

The third order of branches from the external caro- 
tid artery, is the ascending, which may he considered 
as four in number ; namely, the pharyngea ascendens, 
the transversalis faciei, the temporalis and maxillaris 
interna. The two latter may be considered as termi^ 
nating the external carotid, and some consider the 
transversalis faciei as a branch only from the temporal. 

VII. 

ARTERIA PHARYNGEA ASCENDENS, 

Is smaller than the posterior auris ; it lies Tery deep, 
being concealed by the external carotid artery and its 
branches, and also by the stylo-pharyngeus and the 
pterygoid muscles. It arises from the poeterior part 
of the external carotid, near the division of the com- 
mon carotid, and ascends to the base of the cranium, 
between the pharynx and the internal carotid. In 
order to obtain a satisfactory Tiew of the coarse and 
termination of this artery, the stndent should cut 
across the labial and lingual arteries ; then, drawing 
the external carotid outwardf, towards the mastoid 
muscle, th^ pharyngeal artery may be seen ascending 
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along the side of the pharynx, lying on the rectus 
capitis antiotis major muscle, and close to the superior 
ganglion of the sympathe lie nerve ; —the small branches, 
however, which it sends to the base of the cranium, 
cannot be fully exposed without dividino^ the lower 
jaw at the symphisis, and dislocating it on one side ; 
but this I should not advise the student to do in the 
present stage of the dissection, as the branches of the 
pharyngeal may be neen more distinctly afterwards, 
when he is tracing the internal carotid. As the pha- 
ryngeal artery ascends by the side of the pharynx, it 
gives oS branches internally and externally ; the foi^ 
nier are three or four in number, two of which 
deaceud to supply the middle and inferior constricbnv 
of the pharynx, and the afjlo-pharyngeus muscle; 
these end in numerous and minute ramifications on 
the mucous membrane of the pharynx, and are com- 
pletely interwoven with the pharyngeal plexoa of 
nerves ; the larger of the internal branches pass in- 
wards to the superior constrictor; in a well injected 
subject, these are of considerable size, and very lor- 
tuoua ; many of them extend to the velum and ita 
muscles, to the amygdalee and arches of the palate. 
From the external eide of the pharyngeal proceed 
Keveral arteries to the sympathetic, lingual, and pneu- 
mogastric nerves, also to the anterior recti muscles ; 
finally, when the pharjiigeal artery has arrived at the 
base of the cranium, it becomes very tortuous, tying 
in a tjuanLity of loose adipose substance, beneath the 
petrous Iwne, and rather behind the upper constrictor 
of the pharynx ; it here sends off several bronchett, 
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Mme of which are fttill distributed to the pharynx; 
two or three twiae around the Eottachian tube, ramify 
oiuntelj on the mucous membrane, which is conti- 
aoed frctm its trumpet mouth to the posterior nares ; 
these inosculate with the nasal arteries ; others pass 
through the foramina in basi cranii to the dura mater; 
one, the posterior meningeal artery, passes back- 
vards to the jugular vein, and enters the cranium by 
the posterior lacerated opening ; one ascends directly 
from the Eustachian tube, and perforates the cartilage 
that fills up the space between the petrous bone and 
body of the sphenoid, a space which, in the dry skull, 
is named foramen lacerum anterius basis cranii : a 
snudl branch also passes through the lingual foramen 
of the occipital bone. All these arteries serve the 
double purpose of supplying the bones with their nu- 
tritious Yeasels, and nourishing the dura mater. 

VIII. 

ARTERIA TRAVSVERSALIS FACIEI, 

Is the second branch I have classed among those that 
ascend from the carotid, although I am aware that the 
irregularity of its origin ought almost to preclude it 
from such an arrangement; for, I believe it arises 
from the temporal, as frequently as from the carotid ; 
nor does the direction of its course, as its name im- 
plies, strictly entitle it to the appellation of an ascend- 
ing branch. Its proximity, however, to the temporal 
and internal maxillary, has induced me to arrange it 



64f SURGICAL AKATOMV 

with these arteries. The transversalis faciei arterjT 
arises from the external carotid, in tbe parotid gland, 
sometimes a little above the angle, and sometimes near 
the neck of tbe jaw, runs upwards and forwards 
througb the gland to its anterior edge, is surrounded 
by several filaments from the portio dura nerve; it 
then crosses the masseter, a little below tbe zygoma, 
and accompanies the parotid duct, lying superior to it, 
and partly covered by the socia parotidis. At the an- 
terior edge of the masseter it divides into ascending 
and descending branches, which supply the muscles 
of the face, and inosculate freely with the infra orbital 
and labial arteries. This artery is very uncertain as 
to size and origin ; it frequently crosses tbe masseter 
near its inferior attachment, and below the parotid 
duct; and sometimes there are two arteries arising 
distinctly, one from the carotid, the other from the 
temporal ; both of which take a transverse direction, 
and terminate in a free anastomosis on the face. 
The transversalis faciei gives several branches to the 
parotid gland, and to the masseter muscle, in addition 
to which, that muscle receives small arteries from the 
carotid itself; these have been named by Portal, ar- 
terice massetericce. 



IX. 



AilTERlA TEMPORALIS SUPERFICI ALIS. 

Near the neck of the lower jaw, tbe external carotid 
divides into the temporal and internal maxillary mr- 
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tsiieB; the latter ii the larger of the two, hut the 
former, firom the direction of its course, appears as 
tbe contiiiiied trunk. For obrioos reasons it is bet- 
ter lor the student to trace this vessel to its termination 
befiire he commences the complicated dissection of 
the internal maxillarj, with the description of which 
I shall conclude that of the branches of the external 
carotid. The temporal artery gradually emerges from 
the parotid gland, ascends between the meatus audi- 
torius and the articulation of the maxilla, passes behind 
the root of the zygoma, and about one inch and a half 
aboye this, it divides into two principal branches, an 
anterior and posterior. This artery is at first con- 
cealed by part of the parotid gland ; as it passes over 
the horizontal root of the zygomatic process, it is 
crossed by the small anterior muscle of the ear, and, 
for a little distance above this, is covered by part of 
the dense fascia of the parotid which adheres to the 
cartilage of the ear, and which is continued for some 
distance on the artery. In this situation two or 
three veins partially cover the vessel, and a lymphatic 
gland is also frequently attached to it ; it is also ac- 
companied by branches of the portia dura and tem- 
poro-auricular nerves : afterwards, as the temporal 
artery and its branches ascend on the temporal apo- 
neurosis, they are only covered by the common in- 
teguments. As the artery passes through the parotid 
gland, in addition to branches to its substance, it 
g^ves off — 

1. Arteri£ anterioees auris, and 

2. Arterije capsulares: these are uncertain in 

VOL. I. H 
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number and magnitude; the former, as their niune 
implies, are distributed to the anterior part of the 
ear; the latter, to the capsular ligament of the lower 
jaw. 

3. Arteria temporalis media arises from the 
temporal, immediately above the zygomatic arch it 
penetrates the temporal aponeurosis, and ramifies 
through the teo^poral muscle, in which it anastomoses 
with the deep temporal arteries from the internal 
maxillarj. 

4. Arteria temporalis posterior aiches up- 
wards and backwards, spreading its tortuous branches 
in all directions to supply the scalp and occipito fron- 
talis muscle, and to anastomose with the opposite tem- 
poral, and with the posterior auris and occipital r ar- 
teries. 

5. Arteria temporalis anterior takes a 
contrary direction, runs in a serpentine manner up- 
wards and forwards towards the superciliary arch ; its 
branches are distributed to the integuments, orbicula- 
ris palpebrarum^ and muscles of the forehead, and 
anastomose some with the supra orbital and frontal 
branches of the ophthalmic artery, and others bend to- 
wards the vertex, to meet similar branches from the 
opposite side. 

The anterior branch of the temporal is usually 
selected for the operation of arteriotomy, in cases of 
inflammation of the eye, or afifections of the brain. In 
order to open this artery efifectually, the surgeon should 
first feel it pulsating, with two fingers of his left 
hand, then pres9 these gently against the vessel^ at a 
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little distance from each other, so as to fix it in its 
place, taking care, however, not to alter the relative 
position of the skin to the vessel, he should open it 
between these obliquely with the lancet. If the stu- 
dent examine the arterj near the zygoma, he will ob- 
serve that it is eovered for some extent by the dense 
&M»a of the parotid gland ; this covering is a cause 
(^cooeiderable difficulty in suppressing hemorrhage, 
when arteiiolsomy hae been performed in this situa- 
tion, and if pressure be applied sufficient to command 
the artery, a sloughing nuiy ensue which will occasion 
a tnniMesome and dvabkMiB^iilg s^nditry h«mor- 
rhage *, or it may g^ve rise to an alarming erysipela- 
toQs inflammation, bringing the life of the patient into 
imminent danger. I have also known other unpleasant 
e&cts produced by opening the temporal Artery near 
the zygoma, such as severe pain both at the time of 
the operatioia and afterwards, probably from a branch 
of the portia dura, or of the temporo-aoricular nerve 
having been wounded, inflammatioii extending to the 
parotid gland, or meatus auditorius, and sometimes 
terminating in tedious abscesses, &c. &c. ; and, as the 
artery is here partly covered by some veins which may 
he wounded in the operation, a varicose aneurism may 
be formed, one very troublesome instance of which I 
have known ; for these reasons, I should advise the 
student against the practice of indiscriminately open- 
ing the temporal artery near the zygomatic arch. 
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la lar^r than the temporal, from which it pasws off 
nearly at right angles to the inside of the ramus of 
the jaw : the disaection of this artery is difficalt and 
confused ; it may assist the student to have a dry 
sIeuII and lower jaw before him, and on these first to 
trace the course of the artery, and gain a clear idea of 
the relative situation of the diBferent processes or 
foramina, to which this vessel or its branches are con- 
nected. The internal maxillary is very tortuous, it 
runs from the ramus of the jaw, first inwards and a 
little downwards, then ascends, and inclines forwards, 
inwards, and upwards, to the posterior part of the or- 
bit ; it here descends into the pterygo- maxillary fossa, 
and divides into its terminating branches. In order to 
obtain a satisfactory view of the origin of this artery, 
and of the Gist part of its cjiurse, llie atudent should 
remove the greater port of the parotid gland ; in doing 
this, he should carefully study the diiferent relations 
of this organ to the surrounding muscles, vessels, and 

The parotid, like most conglomerate glands, does 
not poiMis a distinct capsule, so that its exact form 
or extent is not limited ; It is true, it is hound down 
and confined to a regular situation by the strong 
fnscia of the neck, which fascia is continued over it, 
and adheres posteriorly to the mastoid muscle and 
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jiroceas, and to the <;artilage of the ear ; superiorly to 
the zygoma, anteriorly to the masseter mnscle, and 
inferiorly to the angle of the jaw, behind which k 
sends in a process to he connected to the stylo-max- 
illary ligament, by which the parotid is separated from 
the sub-maxillary gland. When this fascia is raised, 
the superficial extent of the parotid is exposed; it is 
observed to ascend as high as the zygoma, to which 
its superior margin is parallel ; inferiorly it will rest 
on a line drawn from the mastoid process to the angle 
of the jaw, posteriorly, it is moulded on the cartilage 
of the ear and edge of the mastoid and digastric 
muscles, insinuating itself between these ; anteriorly 
it extends over the posterior third of the masseter 
muscle, while a process of the gland, named soda pa* 
rotidis, which lies above the duct, runs across the 
upper part of the masseter muscle to its anterior edge; 
the duct takes an arched course from the edge of the 
gland to the buccinator muscle, which it perforates 
opposite the second molar tooth of the superior max • 
ilia ; a line drawn from the meatus auditorius, to mid- 
way between the angle of the mouth, and root of the 
nose, nearly defines the course of this canal. I men- 
tioned before, that the trans versalis ^iei artery, and 
socia parotidis, lie superior to it ; it is accompanied by 
several branches of the portia dura nerve; before per- 
forating the buccinator muscle the facial vein crosses 
it; the artery is nearer the angle of the mouth. 
Several lymphatic glands may be observed to be con- 
nected to the parotid ; one or two are imbedded in it, 
in front of the cartilage of the ear, and opposite the 

n 2 
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division of the external carotid artery ; three or foui 
are generally found along the inferior border of ibe 
g;Iand and digastric muscle. 

The Htudent having studied these boundaricfi of 
the gland, may now proceed to remove it ; and in 
doing this, he should carefully remark the great 
depth to which it paj^ses, and observe its importuil 
connexion to the deep-seated muscles, nerve?, ami 
vessels. First divide the parotid duct and its accom- 
panying arteries and nerves, and raise them, together 
with the anterio part of the gland, from the mai- 
Eeter muscle and ramus of (he jaw ; turning this 
portion of the gland backwards towards the ear, neM 
divide the temporal vessels, and detach the gland at 
its superior extremity, then separate it from the car- 
tilage of the ear, from the mastoid and digasUie 
muscles, dividing tiie portia dura nerve ; the circom- 
ference of the f-land is thus completely loosened; Rod 
now if the student grasp it firmly with a view to twin 
or tear it out of ita situatioD, he will find it rery di£- 
cult to do so ; he may even raise the head of the snk 
ject from the table, or break the gland, before he can 
dialodge it from the deep recess into which it extend* 
itself. This ie the part of the glaud. the connexion 
of which the student is next to esamiue ; he may ol>- 
Eerve that it fills the glenoid cavity between the cap- 
illar ligament of the jaw, and meatus auditorius; on 
drawing it out of this cavity, u process of the grland is 
seen to pass inside the ramus of the jaw, with the in- 
ternal maxillary vein and artery, between the bone 
iiad internal lateral ligament, and to touch the^^ 
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lior mayJllaTy nerve ; Uiis pio c g— oAn inrelki <iiit iK»- 
tireeii the two pterjgmd nwwclgg isto u oooMimdi^ 
Bass, ooonected like a disttnct lobe to cIm; kidr 4if liv^ 
giand, by the nanow neck that fmmvu <m tbo ittKidt; 
of the ramus of the bone. When tbi» hskB htttm di^ 
sected out of its skuationy and the giaiid dmna w- 
vards the neck, a thick portion of it is mten vijylui^r 
m between the mastoid process of the tuDponi bu*^ 
and the angle of the jaw, and resting on the tstyVM 
processy around whidi it is oompleCelj folded, so as to 
come in contact with the great vessels and nerves at 
the base of the craniom : to this port of the giand the 
stadent should pay particular zUentkm ; if both r^itjt 
and arteries have been iojected, he may perceive the 
proximity of the great jugular vein, as weU as of the 
internal carotid aAery ; as the gland passes behind the 
styloid process, it touches the vein, the eighth and 
ninth pairs of nerves, while anterior to this procesa, 
it rests on the internal carotid artery and sympatltetic 
nerve ; this portion of the gland is also extended 
above the stylo-maxillary ligament, and is attached 
to the internal pterygoid muscle, where it enlarges 
very /Considerably ; the manner in which this deep lobe 
of the gland is thus in4>acted between the styloid and 
mastoid processes, and again between the styloid pro- 
cess and the angle of the jaw, explains the difficulty 
of tearing it out of this situation, as some authors 
have advised in the operation of extirpating this 
gland, in cases of its enlargement and disease. Be- 
fore the student proceeds with the dissection of the 
internal maxillary, let him again consider the nume- 
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roas connexions of the parotid gland, let him.opili 
the anterior or superficial lobe of it, and expoee ihi 
ramifications of the facial nerve, and the branchi^-jift 
the external carotid, also the large veins wfaidi. Jljj^' 
scend from the temple to meet the great trunk of lii 
internal maxillary, which comes from- within .tt^ 
ramus of the jaw ; let him reflect on the serioiiB injvy 
that must be inflicted in attempting to remove mrm 
this part of the gland, which, however, is compMv 
tively easy to that of the deeper portion, and whk^ 
can only be accomplished with safety in the livo^ 
su bject, by proceeding with the g^atest caution aiMB|| 
such important parts, an injury of some of wfakk 
must be almost certainly fatal. When we considn 
these natural impediments to the extirpation of thk 
gland, and how these may be increased by Hiiom^ 
and when we take into consideration also, that maligi> 
nant diseases of this gland are very rare, it is impos- 
sible not to question the correctness of many of those 
superficial accounts, which are written of the extirpa- 
tion of this gland, as of an ordinary tumour. Within 
these late years, however, several* well authenticated 
cases have occurred in this country, and upon the 
continent, in which this gland has been completely 
and successfully extirpated, in some of these cases 
the haemorrhage was very violent, in others it was 
very trivial, and in most paralysis of the face conti- 
nued as an incurable consequence. 

Although the parenchyma of the parotid gland is 
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firmly locked in between the ascending' pkte of the 
lower jaw and the mastoid procees, that when it be- 
comes diseased, the patient cannot open his moutli, 
nnd from the effect of the fascia, the tumour is flal; 
its extirpation ia quite out of the question ; its imprac- 
ticability is proved by reviewing the connexions of thii 
gland ; whoever has in situ injected the gland with 
mercury, and then, even where it was healthy and free 
from preternatural adhesions, and limited to ita natu- 
ral size, has tried to cut it out, would be convinced, 
when be saw the mercury running; from innumerable 
pores, that the gland extends into recesses into which 
he could not trace it in the living body ; if this be 
true in health, what must it he iu disease, where the 
parts are wedged nnd niched into every interBtice 
around ? Those who assert, that they have extirpated 
the parotid gland, have, I am fully convinced, mis- 
taken that little conglobate gland, which lies imbedded 
in its substance, and which does sometimes enlarge, 
producing a tumour resembling a diseased parotid, for 
(he parotid itself." 

la order to obtain a satisfactory view of the course 
of the internal maxillary artery, and of its priacip&l 
branches, the student may first make a vertical section 
of the head and face at one side of the septum nariunt. 
then dividing the zygomatic process near its root with 
the saw, also the malar bone at its junction with the 
frontal, and again, above its connexion to the superior 
maxillary, the zygomatic arch may bo raised ; the tide 
of the lower jaw (which bone has been already divided 
at the symphisis) may be drawn outwards and batk- 
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wards, so as to partiall j luxate thm r— ijity th* 
Doid process maj be cut off ncftr ita luaC, 
with part of the ten^Mnral maade; a 
quantity of loMe adipose anhataure, wydi 
£n)m between the pterygoid wiclta to the 
should thea be torn away, and the toftnova coaiae of 
the internal nuudUary artery will be partly expoaed. 
This artery, at ita cnigin, ia imbedded in the parotid 
ijimd, and ia neariy on a lerel with the lower extnr- 
mtty of the lobe of the ear ; it fiist hesda downward* 
and inwaida, between the ramoa of the jaw and ita 
internal lateral ligament, which ia insfttfd into the 
edge of the dental f<»amen ; the artery dien indinea 
inwards, between the dental and gustatory nerves, and 
enters a space which ia bounded above by the exter- 
nal pterygoid muade, bdow by the internal pterygoid, 
internally and anteriorly by the boodnator, and ex- 
ternally, or towards the surface, by the ramus of the 
J9w, and the insertion of the temporal muade : through 
this space the artery runs in a rery tortuoua manner ; 
it then winda over the external pterygoid, and passes 
between it and the teuqporal muacle ; lastly, it turns 
downwards, forwards, and inwards, between the two 
origins of the external pterygoid, into the pterygo- 
maxillary fossa. 

The internal maxillary artery is remarkable for the 
number of its branches ; these may be arranged into 
three sets ;— first. Those derired from the artery while 
it is between the neck of the lower jaw and the inter- 
nal lateral ligament; — secondly. Those that are given 
oSf while the artery is surrounded by muscles ; — and 
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lastly. The terminating; branches which arise in ctio J 
pterygo- maxillary foBaa. I 

1st Order. — 1. arteria sieningea media a m 
one of the largest branches of the internal maxillary ; H| 
it arises from the superior part of the artery on the ^ 
inside of the neck of the lower jaw, ascends verlically H 
to the base of the cranium, between the internal late- |) 
ral ligament and the tensor palati muscle, gives oS | 
branches to the parts on either aide, and near the ban 
of the cranium, it sends small arteries to tbe Eusta- 
chian tube, some of which enter the tympanum, and 
supply the muscles in that cavity ; the artery then 
enters the foramen in the epinoua portion of the sphe- 
noid hone. The course of the arteria media, within 
the cranium, may be seen without removing the dun 
mater; it passes outwards and upwards, ramifying on 
the internal surface of the temporal and parietal 
bones ; in this course, passing off the spinous process 
of the sphenoid bone, it grooves the squamous part of 
the temporal along its anterior mai^n, sending se 
ral branches posteriorly, one of which passes through I 
the hiatus Fallopii to the internal ear ; it also sends 
smaller branches forwards towards the orbit, some of 
which enter that cavity through the foramen lacerum, 
and anastomose with branches of the ophthalmic ar- 
tery. The middle meningeal artery then asce:nds to 
and inferior an°;le of the parietal bone, 
which it grooves very deeply ; in some instances it is 
perfectly enclosed in bone, and eeprstcd from the 
dura mater ; it then divides into a number of ramifica- 
tions, one large branch ascends towards the vertex. 
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parallel and poBterior to the coronal sntore, and anas- 
tomoses with that of the opposite side; the other 
branches all extend upwards and hackwards, and gra- 
doallj end in minute twigs, some of which go to 
the dura mater, others to nourish the hones of the 
cuninm : this artery has no accompanying rein. 

Although this artery is commonly called the middle 
artery of the dura mater, (which name appears to im- 
ply, that it belongs exclusirely to that membrane,) 
yet, it appears at least equally destined to be a nutri- 
tious vessel to the bones of the cranium, for it lies ex- 
ternal to the dura mater, and not between its laminee; 
and when minutely injected in the foetus, (at which 
9ge it IB proportionably larger than in the adult,) the 
injection does not colour the dura mater, but displays 
the vascularity of the bone ; branches are certainly 
sent to the former, but not more than the periosteum 
receives from the nutritious vessels of any bone. 

I have always considered the bones of the cranium 
to receive their principal supply of blood from their in- 
ternal surface; to this the dura mater has a much 
more vascular connexion than the pericranium has to 
their external surface ; this is equally obvious in the 
young and old subject, in both the dura mater adheres 
more intimately to the bones than the pericranium 
does ; and even in the oldest skull, when its external 
table appears white and polished after the pericranium 
is detached, the internal surface will be found dotted 
with numerous red spots, which are the extre- 
mities of the ruptured vesseb which served to connect 
the dura mater to the bone. The separation or de- 

VOL. I. I 
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stniction of a portion of the pericranium in the liTing 
subject, is not necessarily, nor even comiuonly, fol- 
lowed by the death of the exposed bone, whereaa ihi* 
is almost uniforndy the consequence of a eeparation of 
the dura mater from any part of the craniuni. Neir 
the sutures the bones receive branches from witliaot, 
which anastomose with the vessels of the diploe, and 
with those on their internal surface ; processes or 
promiDent parts also receive distinct arteries from 
those in the vicinity, ns we observe in the superciliary 
arch, in the mastoid process, and in the irreg;ular fco- 
jections of the occipital bone; in the base of the cra- 
nium too, the bones are not only supplied from the ar- 
teries of the dura mater, but also receit-e innumerable 
branches £'oni the pharyngeal and internal tnaxilluy. 
and from every other artery in that 

Blows or falls ou the side of thi 
rupture the trunk or branches of the meningeal arUry, 
which cause so great an effusion of blood between the 
dura mater and bone, as to compress the former 
against the brain, and, consequently, disturb or sus- 
pend the fimctioDS of this nervous system ; the effuiioD 
of blood may occur in some iustauces without tlie 
skull being fractured, in others, the wound of the ar- 
tery may be caused by a spiculum of broken bone ; in 
either case, when the bone has been renioted, the 
hiemorrh^e can be restrained by very slight com- 
pression— a small dossil of lint is sufticient; this fact 
has very properly removed all apprehension from the 
the minds of modern surgeons, of applying the trepan 
r the line of this artery. All the arteries witlun 
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tbe craniom sre very delicmte ia their stnicture, they 
ttore resemUe veins, and appear to he almost depri?ed 
of the middle or elastic coat, at least this is so weak 
as not to hear off any pressure that may he applied ; 
ii^faether this he the proper explanation for snch 
ihght means hebug sufficient to restrain haemorrhage 
ef an artery of this sice, or whether it depend on the 
dehility indnced hy the injary or hy the operation, I 
icannot pretend to decide. 

2. ArTE&IA DElTTALISyVELMAXILLAEIS infe- 
rior, arises oj^posite the last descrihed artery; it 
descends with the dental nerre, between the internal 
lateral ligament and the neck of the lower jaw, gives a 
few small branches to the internal pterygoid muscle, 
to liie SQperior eonstrictor of the pharynx, and to the 
mnooDs membrane of the mouth and fauces ; it also 
^tves a loi^ branch to the mylo-hyoid muscle, it then 
eaters the dental foramen, and takes the course of the 
canal, which traverses the sides and body of the lower 
jaw ; beneath «ach of the alveoli branches ascend from 
it to supply the teeth ; these enter the small pores in 
the extrefmity of each tooth, and supply their internal 
bony structure. The dental artery terminates ante<- 
riorly, by dividing into two branches ; one continues 
in the canal beneath the incisores, the other escapes 
through the mental foramen, which is beneath the ca- 
nine teeth, and divides into several small branches, 
which anastomose with the submental, inferior labial, 
and inferior coronuy arteries ; this braneh is also ac- 
companied by a branch of the dental nerve : if the 
dental artery be injected minutely, and the lower jaw 
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corroded in a weak acid, the alveolar branches may be 
beautifully displayed, particularly if the bone be from 
a subject about eight years of age. In the operation 
of extracting the last . molar tooth, the trunk of the 
dental artery has been injured, and has bled profusely.: 
the anterior edge of the dental foramen is about half 
an inch distant from the crown of this tooth, but the 
dental canal is immediately below its roots, and in the 
extraction of these the dental nerve and artery may 
be lacerated. In some persons, and perhaps from 
some constitutional cause, the extraction of any .of the 
teeth is frequently followed by haemorrhage, which 
becomes alarming from its long continuance ; in. such 
cases the coagulum of blood (through which the fresh 
bleeding appears to ooze) should be entirely removed^ 
and a small piece of sponge of a conical form should 
be pressed down to the lowest point of the socket, and 
be- retained there by graduated compresses for a con- 
siderable time ; in some cases of this nature, it has 
been necessary to have recourse to the actual cautery 
after ordinary stiptics have failed.* 

2d Order. — ^When the internal maxillary artery 
has entered the space bounded by the muscles before* 
mentioned, it gives off several branches, the principal 
of which are the following :— , 
's ■ ^ 

= * In the 8th vol. of the Medico-Chirurgical Transactions, a 
case of this kind is related, in which the carotid artery Mras tied, 
but the haemorrhage proved fatal : replacing the tooth has proved 
successful, when other forms of pressure have failed. 
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- 3. Arteria pt£RT60ide£ are fascienli of small 
arteries which stqsply the two pterygoid muscles. 

4. Artbrije temporales profunda are two in 
number; both lie close to the bones composing the 
temporal fossa, one near the root of the zygoma, the 
other near the malar bone, through which small 
branches pass into the orbit; they ascend on the side 
of the cranium, supply^ the temporal muscles, and 
anastomose with the middle and superficial temporal 
arteries. The anterior temporalis is the larger, it sends 
some branches into the orbit through the malar booe. 

5. Arteria MASSETERiCJE are two or three 
branches which pass outwards in front of the neck of 
the lower jaw, through the sigmoid notch between the 
condyle and the coronoid process of this bone, and 
entering the substance of the masseter muscle, divide 
into several branches, which anastomose with the 
temporal and transversalis faciei arteries. 

6. Arterije buccales. Some of these are long 
and tortuous vessels; they descend obliquely for- 
wards, between the internal pterygoid muscle, and the 
ramus of the jaw to the buccinator muscle, along 
which they run more transversely towards the in- 
teguments of the cheek and angle of the mouth, and 
anastomose with the labial and other arteries of the 
face. 

7. Arteria dentalis vel maxillaris supe- 
rior, arises near the tuberosity of the superior max- 
illary bone ; it runs in a very serpentine manner above 
the alveolar processes of this bone; some branches 
enter the antrum, and others perforate the small 
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opanings in the alveoli, and supply the roots of Ihe 
teeth : this artery anastomoses very freely with th* 
infra orbital artery. Must of the foregoing branches 
are accompanied by large brandies of the inferioi 
miLxillary aerve ; those of the following order by 
branches of the superior maxillary. 

3d Order. — The internal maxillary having turned 
downwards and forwards into the ptery go-maxillary 
fossa, divides into three branches, besides giving off 
some smaller tnigs of little importance. 

8. Arteuia infra-orbitalis, in size appears 
the continued trunk of the artery ; it runs forwards 
and upwards, enters the infra-orbital canal, through 
which small branches pass into the orbit to the fat 
and muscles there; others descend to the antrum, and 
alveoli, while the continued trunk, accompanies thfl 
infra-orbital nerve, being placed beneath it, to the 
face, where it spreads out into a lash of branches, 
which anastomose freely with the labial and transver- 
salis faciei arteries ; as this artery escapes from the in- 
i'ra orbital foramen, it is covered by the orbicularis 
iralpebrarum, and the outer portion of the levator labii 
Buperioris alreque nasi muscle, and it lies on the leva- 
tor anguli oris, to all these muscles, as also to the aU 
nasi and to the upper Up it sends many branches. 

9. AltTEHIA PALATINA DESCENDESS doSCends 

in the posterior palatine canal, divides into two 
liranches, the smaller one posses through the small 
hole in the pterygoid process of the palate bone, and 
is lost in the velum palati; the larger branch descends 
in the canal to the palate, then turns forward and nios 
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dose to the palate-plate of the maxillary hone ioaide 
its alveolar arch; this artery aupj^es the mnooiia 
memhrane and glands of the palate, and sends a small 
bfsnch through the foramen incisivum to the nose, 
which anastomoses with the nasal arteries. 

10. Arteria nasalis passes through the sphe- 
no-palatine foramen into the superior meatus of the 
nose, above the posterior extremity of the middle 
spongy hone; it immediately divides into several 
branches, two or three pass backwards beneath the 
body of the sphenoid bone to the upper part of the 
pharynx, and ramify on its mucous surface, (these 
pharyngeal branches often arise distinctly from the 
internal maxillary,) the other branches of the nasal 
ramify on the mucous membrane of the nose ; some 
run across to the septum nasi, one of which accom- 
panies the nerve of Cotunnius to the foramen incisi- 
vum, and anastomoses with the palatine artery ; the 
other nasal branches supply the mucous membrane ; 
a small branch is usually sent backwards either from 
the nasal or palatine, to the vidian foramen of the 
sphenoid bone, and accompanies the vidian nerve. All 
the nasal and palatine arteries lie close to the bone, 
or periosteum, and their minute branches are innume- 
rable ; these are very fine and short, and are soon lost 
in the mucous tissue ; they are best displayed by 
breaking and removing the thin laminae of bone, and 
leaving the arteries adhering to the mucous mem- 
brane. 
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In tbe child this artery is larger than the external 
carotid, but in the adult they are nearly uf equal atze. 
The internal carotid artery ascends in front of the 
transverse processes of the three superior cervical 
vertebra to the base of the cranium, enters the fora- 
men caroticum in the petrous part of the temporal 
bone, winds throug-h an oblique canal in that bone, 
and through the cavernous sinus, then rising by the 
side of the sella turcica, it becomes attached to the 
base of the brain, and divides into two lai^ branches 
to supply the anterior and middle lobes of the cert- 
brum. In order to examine this artery more accu- 
rately, it may be divided into three portions i first, the 
cervical, which extends from its origin to the base of 
the cranium ; secondly, its passag^e through the tem- 
poral bone and cavernous sinus ; — and thirdly, the 
cerebral portion or termination within the craniom, 
The internal carotid artery, immediately after its ori- 
gin, swells outwardly towards the side of the neck, 
then ascends, incliniug inwards and a little forwards, 
and as it approaches the foramen in the temporal 
bone, it becomes very tortnous, and is often inflected 
to either side, so as to form different curves, the di- 
rection and extent of which are very irregular. The 
tnleraat carotid artery, in this course, lies, at first, on 
the rectus capitis auticus major muscle, afterward* 
on the vagus nerve, and ganglion of the sympn- 
ihetic; the iuternal jugular vein is external and poate- 
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rior to it, the lingaal neire is also external to it, but 
Dear the base of the skull this nenre is behind the ar- 
tery, for in passing firom the anterior condyloid fora- 
men of the occipital bone, it runs outwards in front of 
the vein and behind the artery; the nerve then de- 
scends along the external side of these vessels, and 
opposite to the os hyoides it arches across the neck, 
superficial to both internal and external carotid arte- 
ries. The parts anterior to the internal carotid, are 
the external carotid artery and its branches, the sty- 
loid process and styloid muscles, also the digastric 
muscle, the lingual, glosso-pharyngeal and facial 
nerves, and the parotid gland. The internal carotid 
artery is separated from the external, by the styloid 
process, by two of the styloid muscles, by the glosso- 
pharyngeal nerve, and by part of the parotid gland. 
The pharynx is on the internal side of the carotid, 
loosely connected to it below, but more closely above ; 
the tonsil also is internal, and a little anterior to this 
artery, united to it in health only by loose cellular 
membrane, but in cases of suppurative inflammation of 
this gland, it becomes so closely connected not only to 
this artery, but also to the external carotid and facial 
arteries, that in opening an abscess in this gland in an 
incautious manner, there is considerable danger . of 
wounding some of the vessels ; the student, should^ 
therefore, particularly examine the situation and con- 
nexions of the tonsil ; if a vertical section of the bead 
have been made, as wais before directed, in order to 
expose the internal maxillary artery, he may obtain a 
good view of the relations of this oval body ; he will 
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find that the tonsil is placed in a recess between the 
arches of the palate ; that the palato-glossus muscle is 
anterior to it, and the palato-pharyngeus muscle is 
behind it ; that it is covered externally by the superior 
constrictor, and stylo^glossus muscles, and by a quan- 
tity of cellular and adipose membrane, which leads 
towards the angle of the jaw, from which the lower 
extremity of this gland is somewhat less than an inch 
distant. The tonsil is supplied with blood by several 
«Qiall arteries, it is also nearly surrounded by a plexus 
of veinis; In cynanche tonsillaris there is, in general, 
considerable swelling of the tonsil and surrounding 
cellular membrane ; the gland enlarges, first in a di- 
rection inwards, so as to meet the opposite tonsil, it 
then extends itself backwards towards the vertebrae, 
and downwards and outwards towards the angle of the 
jaw, beneath which a fulness is perceptible, and 
acute pain is felt on pressure, or on any attempt to 
swallow ; when the tonsil is thus enlarged, it will be 
found in close apposition to some of the principal ves- 
sels of the neck ; namely, to the internal carotid ar- 
tery and jugular vein posteriorly, to the superficial ca- 
rotid externally, and to the facial artery anteriorly and 
inferiorly ; the small vessels which supply the gland 
itself will be found increased in number and size. In 
opening an abscess in the tonsil, the surgeon should 
particularly recollect the proximity of the carotid ar- 
teries, and avoid directing the lancet or trochar either 
outwards or backwards, but rather inwards, towards 
the pharynx; a small opening will, in general, be 
sufficient, and will be found preferable to a large one, 
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for through the former the matter will escape g^rada- 
tifyy and by the e£Forta of the patient ; whereas, if a 
hee incision be made, he may be suffocated by the 
sudden discharge of pus and blood descending into the 
throat. 

The cervical portion of the internal carotid gives off 
DO regolar branch ; sometimes the pharyngea ascen- 
dens arises from it ; of this, however, I have seen bat 
one instance. 

Posterior to the Eustachian tube and levator palati 
muscle, the internal carotid artery enters the foramen 
caroticum, and pursues its serpentine course through the 
canal in the petrous bone, and through the cavernous 
sinus ; to expose this middle division of the artery, the 
student should remove the lower jaw, the styloid process 
and styloid muscles, also the parotid g]and,'then cut out 
a triangular piece of the temporal and sphenoid bones 
with the saw, by directing the edge of this instrument 
inwards and forwards through the side of the cranium, 
and through the anterior part of the meatus auditorius 
extemus, towards the foramen lacemm anterius, and 
then meet the internal extremity of this incision by 
another, which should be dirocted inwards and back- 
wards through the great wing of the sphenoid bone 
towards its spinous process ; a slight blow will detach 
this triangular piece of bone, and lay open the carotid 
canal, in which the artery is observed to run in a very 
serpentine manner, first obliquely upwards, then for- 
wards and inwards ; emerging from this canal it next 
enters the cavernous sinus, along the lower part of 
which it runs, first upwards and forwards, then it 
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bends a little downwards, and praceeda nearly hori- 
zontally by tbe side of the sella turcica, and, lastly, 
arriring at the anterior clinoid process, it aacenda in- 
clining a little ba(?kwards : its course through this 
finus resembles the letter s placed horizontally, but is 
much more tortuous. In its course through the bony 
canal, which it nearly fills, the artery lies at first ante- 
rior to the tympanum, from the cavity of which it u 
only separated by a thin transparent plate of bone. 
which in the very young subject is cribriform, and in 
the very old is sometimes absorbed : as the artery mns 
forwards, it lies inferior and external to the bony cast 
of the cochlea, and inferior to the Eustachian canal. 
above which, however, it gradually rises, and at the 
foramen lacerum anteriua, a firm gristly substance se- 
parates these two : the proximity of this large artery 
to the parts concerned in the function of hearing, may 
account for the great and sensible effects which are 
produced upon this delicate organ, by the pretemata- 
ral or morbid action of the arterial system. 

From tho time the internal carotid artery first en- 
ters the bony canal in the temporal bone, until it 
emerges from the cavernous sinus, it makes at least 

IT six acute turns, some of which are almost at 
right angles, these probably tend to diminish the effect 
of the heart's action on the cerebral circulation, in a 
manner analogous to but less perfectly than is effected 

ost of the mammalia, by that very peculiar ar- 
rangement sailed the rete mirabile.' 

* Auu. Comp. by Cuvier, tdI. ii. p. 193. 
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In cases of firadures of the cnuuom^ whieh trt* 
vense its base, the petrous portion of the tempond 
bone is generally cracked, and there is bleeding from 
the external ear : does this proceed from a ruptore of 
small vessels only, or is the tnmk of this artery ever 
injured ? My own experience does not enable me to 
decide : in some cases, the blood flows very freely, 
and for a considerable time ; whereas, in others, the 
haemorrhage is very slight, and the discharge is prin- 
cipally serum. In one case of extensive fracture of 
the base of the cranium, in which there was bleeding 
from the ear, and which I had an opportunity of ex- 
amining after death, I found that the blood proceeded 
from the lateral sinus ; the fracture had extended 
through the petrous and mastoid portions of the tem- 
poral bone, and a small probe could be passed from 
the tympanum into the lateral sinus; the internal 
layer, however, of the dura mater was not injured, and 
consequently there was no extravasation of blood be- 
tween this membrane and the brain. 

As the carotid artery passes through this canal, it 
is accompanied by one or two small veins which com- 
jntmicate with deep seated veins in the neck, and 
with the cavernous sinus above, also by two or more 
branches from the superior cervical ganglion of the 
sympathetic nerve ; these lie on the posterior and ex- 
ternal side of the artery; they have a reddish appear- 
ance; at first view, they are rather indistinct, but 
when carefully examined, particularly if first immersed 
for a short time in alcohol, they become very evident; 
they form a plexus round the artery ; the branches of 
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this plexus are soft and broad, and may be traced for 
some distance on the divisions of the carotid, and on 
tlie ophthalmic artery. This portion of the iBtenifil 
carotid artery appears to have a greater number of 
nerves, and these of a larger size, than any other part 
of the arterial system : in several situationa, however, 
we find that ihe external coat of arteries is freely sup- 
plied with nerves which are principnily derived from 
the sympathetic or ganglionic system ; thus the aottn 
and pulmonary artery, at their origin, are Burroiinded 
by branches from the cardiac plexus ; these a 
pale and soft ; the branches of the external carotid 
also are each enveloped by a plexus of nerves from 
the sjmpalhetic, branches of which may he traced 0" 
the coats of these vessels to a considerable distance; 
in like manner, the coronary arteries of the heart, Ae 
spermatic arteries, and those of the abdominal viscera. 
are each surrounded by a-plexua of nerves, braocbes 
from which twine around these vessels and their rami- 
fications. The arteries of the extremities have not ee 
many or such Targe nerves for their supply, as those 
blood-vessels that are destined to nourish organs 
which have particular functions to perform, or parts ' 
which possess a peculiar or a high degree of sensibi- I 
lity. When the nerves that form Ibis plexus around | 
the internal carotid artery, are traced aa far as the M- I 
vemouB sintiB, they present the appearance of a plexus, 
and sometimes of a ganglion, from which branche* 
may be observed to pass off in different directions, and 
to unite with several of the cerebral nen-es ; (wo 
branches ascend to Join the sixth pair of nerves ia the 
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caTemous •urns; a slight expanskm, like a gao^o, 
markfl the attoatioD of their anioQ od the external aide 
^ the carotid artery; the abdacens nenre ia larger 
ham this point to the orbit, than it waa previoiia to 
this cooAexion with the ajmpathetic ; other branebea 
rf thia plexua paaa Qatwardly, and join the ganglion or 
pkxna of the fifth pair^ particularly the ophthalmic di- 
Tision of H ; one l»ancb of it may be obeenred to join 
the naaal twig of the ophthahnic, and may be tnused 
to the lenticolaf or oi^thahnic ganglion, in which it 
joins a branch from the third pair of nerves ; a small 
branch from the carotid plexns n^y be traced forwards 
through tbe vidian fofaasen of the sphenoid bone, in 
connexion with the vidian nerve through the vidian 
ioramen of the qshenoid bone to the pteryg^-max- 
iUary fossa, wheve it joins the ganglion of Meckel, 
hraoehea firom which twine round the internal maxii- 
laiy artery; another branch of the carotid pWxns passes 
backwardsy and enters the vidian fcramen of the tem- 
poral bone, along with the superior branch of the 
vidian nerve, which nerve attaches its^ to the side 
of the portia dura, ciosses the cavity of the tympanum, 
under the name ei chofda tympani, and escaping 
diraugh the fissure in the glenoid cavity of the tern- 
pwal hone, joins the ling^ual branch oi the inferior 
maxfflar^r nerve ; other branches ei the carotid or ca- 
vernous plexus may be traced along the c^thalinic 
artery, a minute twig also may be seen uniting with 
the trochleator nerve, and the remaining filaments 
ascend on the carotid artery and its ultimate branches. 
Thus may a communication be shown to exist between 
the sympathetic nerve and most of the cerebral 



nerves ; ia the neck, branches from the anperior cer- 
vical ganglion are interwoven with branches from the 
seventh, eighth, and ninth pair, and in the carotid 
canal the branches of the carotid plexiis serve to con- 
nect the sympathetic with the third, fotirth, fifth, ttod 
sixth pair of nerves ; the branches of this plexos also 
e to connect the several ganglions of the head u 
the sympathetic nerve or ganglionic system ; I am sbo 
disposed to think, that a somewhat similar eonnenoa 
len this system and the several gan^oM 
of the spinal nerves.' 

rotid artery, in its passage through the ca- 
inuB, is comraooly described as " being bathed 
1 the blood of that sinus ;" it is, however, sepanied 
from the Buid in this cavity by a fine membrane. The 
cavernous sinus extends from the side of the body a( 
the ^benoid bone, to the anterior extremity of the 
petrous bone ; its parietes, like those of other ndums, 
e formed by tlie dura mater, dividing into two luni- 
B, of which the superior layer is the stronger, and 
tbmis ths roof of this sinus ; the inferior layer is thm, 
and adheres, like periosteum to the surfiice of the 
bones ; similar to other sinuses, this is also lined by a 
line membnme continued from the ophthalmic vein 

" I hsTe given » more fuli description of these nerve* tb»a 
mij appear ceceiwry in H work of this kind ; but ai 1 prtiume 
the iiudeai has made ihe diiaection, as directed, to e>p(c« the 
cuolid aneiy, I Ihiok he may lakv ihii opportunity of eiami- 
ning theie branchei of the lympallielii:, mou of which cia be 
teen in thii dissecQoa with veiy lillle additiooil trouble. 



Ot TttK AftTIftllft. 93 

aoteriorty, tad llie petrooi siniifet poft«rioi^ ; the in- 
terior of this liiiiii has n coIIqImt appoinuiee» not 
unlike the ocMrpoe caTernooom penia, hence it has 
i«cei?ed the name of cavernoiia ainua; this cdlu- 
kr appearance ia principally canaed hj small branches 
of the carotid artery, and of the carotid plexus of 
aenreSy crasnng the cavity in di^Brent directions. 
Ai the carotid artery, sixth pair of nervea, and 
branches of the sympathetic, perforate the fibrous 
w^U of this Sinus, its lining membrane is reflected 
from the edges of these different openings, on this 
vessel, and on these nenres, and cohering them, 
completely separates them from the blood contained 
in the sinus : in a recent subject this membrane can be 
seen distinctly, for as the artery is much curved, 
this fine transparent membrane is very obrious, as it 
is extended from one convolution of the vessel to ano- 
ther. 

As the carotid artery winds through the temporal 
bone, it gives off one or two small branches to the 
tympanum: in the cavernous sinus also, it g^ves off 
two or more branches, called, 

]y2. Art£RI£ receptaculi. These interlace 
with branches of the sympathetic nerve, supply the 
dura mater in this region, and some pass outwardly to 
the ganglion of the fifth pair of nerves, and anasto- 
mose with the middle artery of the dura mater. 

At the side of the sella turcica, the carotid artery 
perforates the dura mater, and now commences its 
cerebral division. As this part of the carotid ascends, 
it inclines backwards, presenting a convexity towards 
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the orbit; the arachnoid, or serous mcmbraae, is re- 
flected TOand it to the inferior surface of the brain, 
and at the internal extremity of the fieaure of Sylvius, 
the artery divides into its terminating branches. In 
this Bituatioo, the carotid artery has the optic nerro 
on ita internal, and the motor oculi nerve on its ester- 
nnl side ; the fourth, fifth, and sixth pair of nerves 
are also externa! to it, but they are at a greater dis- 
tance from the vessel. The proximity of this large 
artery to these two principal nerves of the organ of vi- 
sion, (one of which is to become the very seat of thai 
Kense, and the other to supply so many of its appen- 
da^^es,) may explain hotv some derangements of this 
organ may depend on an altered condition of this 
vessel, either from temporary excitement, or perma- 
nent disease. As the carotid arterj- Is emerging froin 
the cavernous sinus, it sends ofT, close to the anterior 
clinoid process, 

3. AftTERiA opuTHALMiCA. This arter)' enters 
the orbit by the foramen opticum, and is destined to 
supply tlie eye and its appendages, as well as a part of 
the integuments and muscles of the forehead. To 
trace the ramifications of this artery, the roof of the 
orbit must be raised; when the calvarium has been 
removed, this may be done by two cuts with a saw, 
which should unite in the foramen lacerum a little to 
the outside of the fornmon opticum; the external in- 
cision sliould liivide [lie os frontis through its external 
angular process, and the internal incision should di- 
vide this bone on the outside of its internal angular 
procMs; the roof of the orbit may then be evened. 
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and thrown ^urward, the dun mater adheres so closely 
to the periosteoniy that this membrane is always de- 
tached from the bone in opening the orbit in this 
manner. The small branches of the ophthalmic ar^ 
tery are seldom filled when the arterial system has 
been injected from the heart with the coarse red in- 
jcction. If the student, however, wishes to trace its 
minnte branches, let him insert a small pipe into the 
artery itself at its orig^, and immersing the orbit and 
nirrounding parts in warm water, inject some fine 
size injection; in this way, all its branches, even 
those of the iris and choroid coat, may be filled. 

The ophthalmic artery mns forwards through the 
optic foramen, enclosed in a small canal or sheath de- 
rived from the dnra mater ; it is a very tortuous ar- 
tery, and completely twines round the optic nerve; 
being at first inferior to this nerve; then running 
along its outer side, and soon rising over it, cros- 
ses to its internal side, and then passes horizontally 
forwards along the inner wall of the orbit, to the 
side of the nose, where it divides into ascending 
and descending branches. The ophthalmic artery 
is less remarkable for its size than for the num- 
ber of its branches; these may be arranged into 
three orders, according to the situation of the trunk 
of the artery ; the first arises from the ophthalmic ar- 
tery external to the optic nerve ; this consists of the 
lachrymal and centralis retinae; the second arises 
from the ophthalmic, above the optic nerve ; this con^ 
sists of the supra orbital, ciliary, and muscular ; and 
the third set arises from the ophthalmic at the nasal 



side of th« orbit, and comists of the ethmoidHl, palpe- 
bral, UBsal, and frontal arteries. 

1, Arteuia LACHRYMALis is one of the largest 
branches of the ophthalmic arlfry ; it arises close to 
llie foramen opticum, and somelimes before the oph- 
thalmic artery has entered the orbit ; the lachrymnl 
arteij runs along the upper edge of the abductor oculi 
musde, gives small branches to it, sends one or two 
through the malar bone to anastomose with the deep 
temporal arteries ; it then runs to tlie upper surface of 
the lachrymal glunii, and divides into several small 
branches, which form a network around it, and there en. 
teritssubstance; one or two are also sent to the superior 
iuid inferior palpebrse, and anastomose with the proper 
palpebral arteries. There are frequently two lachry- 
GS, and sometimes the middle artery of (he 
dura mater sends a branch through the lacerated open- 
o the lachrymal gland. The lochry- 
ises from the middle artery of the du- 
a which case it will enter the orbit by the 
foramen lucerum. 

:ENTnALia ketih.e is one of the 
smallest branches of the ophthalmic artery; it arises 

ir ths foramen opticum, penetrates the optic nerve, 
runs in its centre, and having arrived at the posterior 
part of the vitreous humour, it divides into a number 
of small branches, which arc connected ti^etber by k 
fine cellular tissue, and assist in forming tlie intermtl 
r of the retina, external lo which is lis peculiar 
medullary muiier; u branch of this artery also peae- 
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trates the Titreoos bmnoiiry supplies the hyaloid mem- 
bnoe, and in a snocessfbl injectkm may he traced to 
the capsale of the crystalline lens. When the optic 
Aeire is dividedy a small dark speck is ohsenred on 
each cut surface ; this is the divided artery, find has 
been named the poms opticus. The hyaloid hranch, 
which penetrates the Titreoos humour, is very distinct 
in the eye of the sheep or ox, or in a very fresh huw 
man eye. The arteria centralis retinsa sometimes 
arises from some of the branches of the ophthalmic^ 
and not firom its trunk. 

3. Arteria supra orbitalis arises from the 
ophthalmic artery above the optic nerve, and is usually 
its largest branch ; it first ascends, so as to rise above 
all the muscles in the orbit, and to lie close to the pe- 
riosteum ; it accompanies the frontal nerve, and runs 
forwards to the superciliary notch or foramen, where 
it of^en appears larger than at its origin ; it then tnms 
Fonnd the superciliary arch, and spreads its branches 
on the forehead ; this artery, in the orbit, supplies the 
legator oculi, and levator palpebrae muscles ; near the 
base of the orbit, it sends a branch towards the trochlea 
of the oblique muscle ; this gives small branches to 
the parts at the inner canthus of the eye, and to the 
superior palpebra ; as the supra orbital artery passes 
through the superciliary notch, it sends a branch into 
the diploe of the os frontis, and then ascending on the 
forehead, it divides into several branches, some of 
which run inwards towards the nose, and anastomose 
with the angular branch of the facial artery, and with 
arteries from the opposite side ; others ascend on the 



forehead lo supply the integuments, and occipilo-frou- 
talis muscle, and anastomose with the temporal atterj' ; 
some of these branchcB are very larg-e, and will occa- 
eionally afford blood when opened for inflammaUry 
affections of the eye. The trunk of the supra orbi- 
tal artery, although near the surface, ought never be 
selected for arleriolomy, as not only must the orbicu> 
laria palpebrarum and occiplto- frontal is mufcles bt 
wounded, but alee the frontal nerve, and repealed in- 
stances have occurred of wounds of this nerve pro- 
ducing unpleasant consequences either to some of llw 
muscles of the eye, or to vision itself. If a line be 
dropped perpendicularly from the superciliary outcb to 
the aide of the lower jaw, it will correspond to thru 
foramina, viz,, the supra orbital, infra orbital, and 
mental, through each of which pass an artery and » 
branch of the fifth pair of nerves. 

4. Arteui^ ciLiARES. These are fascicuh of 
small arteries which are remarkably tortuous, and a 
accompanied by deUcate nerves of the same nami 
ihey have no regular or exact origin, most of (hem 
arise from the trunk of the ophthalmic, but frequendy 
e arise from the ethmoidu], supra orbital, or fmm 
some muscular branches ; they are at first about eigbi 
or ten in number, some twine round the optic nerve 
in a spiral manner, they soon subdivide and inoscnlau 
with each other, and having arrived at the sclerotic 
coat, they appear nnich more numerous, even fifteoa 
or twenty may be easily perceived ; at about two linesi 
or rather less, anterior to the entrance of the oplw 
ve, these arteries penetrate the sclerotic, mott of 
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them terminate in the choroid coat, and are named the 
short ciliary arteries, while on either side one hranch 
is observed to continue its course onwards, passing 
horizontally between the sclerotic and choroid mem- 
branes as far as the ciHary body ; these are named 
the long ciliary arteries; they are parallel to the long 
axis of the eye, and are accompanied by nerves of the 
same name. At the ciliary body each of these arte- 
ries divides into two branches, which, passing through 
the ciliary ligament, subdivide, and by numerous 
inosculations with each other, and with small arteries 
which perforate the sclerotic near the cornea, form 
a perfect circle of blood-vessels at the circumference 
of the iris; from this circle proceed branches like rays 
towards a centre, which, subdividing and anastomosing, 
form a complicated kind of net-work, or a second 
circle within the former ; and from the concavity of this 
proceed small branches, which run and subdivide in 
the same manner, and uniting again, form another 
circle smaller than either of the former, and very near 
to the opening of the pupil. The long ciliary arteries 
generally arise more regularly from the trunk of the 
ophthalmic than the short ones, and the latter perfo- 
rate the sclerotic, nearer the optic nerve than the for- 
mer. In a successful injection, the chorofd coat ap- 
pears entirely composed of vessels like the villous 
surface of the stomach or intestines ; in a state of 
health, however, these numerous vessels do not trans- 
mit red blood. The situation of the long ciliary ar- 
teries and nerves should be remembered in the opera- 
tion of couching or depression of the cataract; td 



avoid injuring these, the needle must be introducd 
about two lines below the horizoatal diameter of [he 

In addition to the long and short ciliary arteries, 
the choroid coat and iris receive small veasels from [be 
muscolar branches of the ophthalmic ; these are aaroed 
by some authors the anterior ciliary arteries, they per- 
forate the sclerotic about one or two lines behind the 
cornea; some branches go to the iris, and anastomose 
with the long ciliary arteries, others go to the choroid 
coat, and communicate with the short ciliary ; nume- 
rous arteries from all these enter the ciliary proceases 
and iris. The particular arrangement of these ar- 
teries has been matter of dispute among anatomists, 
and deserves to be more particularly considered in the 
minute examination of the organ of vision, than in a 
description of the general arterial system ; 1 may, 
however, here observe, that I have remarked the pos- 
terior surface of the iris to he much more vascular 
than the anterior, the fibrous and fasciculated appesr- 
BDce of which appears to me to be independent of vas- 
cular arrangement. 

5. Rami mosculares. These are uncertain io 
number and origin ; the superior branches otlen ziise 
ftata tLe supra- orbital artery, supply the levator p^- 
pebm, and levator oculi muscles ; the inferior muscu- 
lar artery descends on the inner side of the optic 
nerve, first sends a considerable branch to the external 
rectus, and then sappliea the inferior rectus and infe- 
rior oblique muscles ; it also sends small branches to 
the fat in the orbit; these anastomose with the infra- 
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orbital from the internal maxillary, some branches also 
pass to the inferior eyelid and lachrymal sac; these 
muscular branches, in general, accompany the branch- 
es of the third pair of nerves, and are distributed to 
the optica sar&ce of each muscle as the nerves are ; 
this rule, however, is not so regular with regard to 
the arteries as it is with respect to the nerves, all of 
which, except the fourth pair, enter the optic surfaces 
of the muscles. 

6. Arteria ethmoidalis, arises from the oph- 
'thalmic artery on the inner side of the optic nerve, 
passes through the foramen orbitale internum posterius, 
crosses the cribriform lamella of the ethmoid bone, and 
supplies the ethmoid cells and the mucous membrane 
of the nose, on which its branches anastomose very 
freely with the proper nasal arteries from the internal 
maxillary; a small branch from the ophthalmic also 
passes through the foramen orbitale internum anterius, 
and is distributed to the nose in the same manner as 
the last described branch. 

7, 8. Arteria falpebralis, superior et in- 
ferior. These arteries arise near the inner angle 
of the orbit; the superior arises immediately above 
the tendon of the orbicularis palpebrarum, runs out- 
wards, and divides into branches to supply the supe- 
•rior palpebra, the principal branch, or the internal 
palpebral artery, runs near the orbital edge of the tar- 
sal cartilage, and supplies the meibomian glands, ibud 
the conjunctiva lining the eyelid, and that covering 
the eye; the other branches are distributed to the 
•muscles and integuments ofthe.eyelid, and anastomose 
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nith the supra-orbital artery, and with the cxleinal 
palpebral branches from the lachrymal. The infeiiot 
palpebral artery descends behind the teQiion of ibt 
orbicularis muscle on the outer side of the lacbryiail 
sac, gives branches to it and to the fibres of the ortU 
cular muscle, then passes outwards, and divides inU 
brancbeB for the lower palpebra, which run in th( 
same manner as those of the superior; these anasto- 
mose with the angular, infra orbital, transverse faciil, 
and temporal arteries. From branches of the palpt- 
bral arteries blood sometimes flows very fteely froiB 
scarifications made on the internal surface of the eye- 
lids. 

9. Aai'ERiA NASALis is one of the tenniiutiiif 
branches of the ophthalmic artery ; it passes out oi 
the orbit between the trochlea of the oblique muscle 
and the tendon of the orbicularis, and descends oloag 
the side of the nose ; this artery sends branches to tbe 
lachrymal sac and inferior palpebra, aud anastomosw 
with the angular branch of the fuclal artery. 

10. Arteria FK0NTALI3 is the last branch of 
the ophthalmic artery; it passes ^out of the oAAt 
along with the nasal branch, but lakes a different 
direction ; the frontal artery turns upwards on tbe 
forehead, divides into several branches, which su[^y 
the occipi to -frontal is and corru gator- supercilii muscles, 
and anastomose with the supra-otbital artery and whb 
arteries from the opposite side. 

Tlte student should next pro<:ecd to trace the 
branches which the internal carotid artery gi\estothe 
brain. The most satisfactory view of these arteries. 
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tod of their natofal rchtioBt to iW ^fcrtnt pvfli at 
the base of this orgin, bh^ W •teoM^ W txaauaui^ 
ttem when the whole bran is nmand hma tbe ers^ 
anm, together with the difiwml artetw dboc so^pffy 
it; first CQtting acriMi eseh mtttmal eaaad afttr it 
las given off the opfadnbue vtorj, aid th€m £n&f 
the vertebral arteriee in the hnm^u m n^ a mm^ wA 
each of the nerree st thetr cxxl fxam ih* enmmmL, 
ia the ordinary way of leaaw lag tile bnia fiir the fax- 
pose of diesection. 

Each internal carotid artery SmAtB at the baae ef 
the brain into three 
nicans posterior, arteria 
oeiebri media; the firN Mtntwifd branch im the 
smallest, the last is ^m htfgesi of the diree. When 
the stodent has exposed these branches of the carotid 
artery, he had better refer to the description ^ die 
basilar artery, which is loraed by the onion of die 
vertebral arteries, and thns take a co nnected view of 
the cerebral vessels. The internal carotid, af^ giv- 
ing off the ophthalmic artery, sends backwards the 
itdlowing branches :— 

4. Abteria posterior commuvicavs: this is 
a small bot a remarkable artery ; it is about an inch in 
leng^th ; it runs backwards and inwards between the 
arachnoid membrane and the pia mater on the exter- 
nal side of the infandilralam and corpora mammillaria, 
and joins the posterior cerebral artery, a branch of the 
basilar, at the anterior edge of the pons varolii ; thus 
this artery serves as a means of communication be- 
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tween the carotid and basilar arteries, and so awitti 
in forming the circle of Willis ; in this short course, 
this artery gives off several small branches to the piS' 
mater; there is a plexus of minute arteries betweu 
the optic nerve and pons varolii beneath the (bui 
I'entricle ; this plexus is formed by branches from tlH 
posterior communicating arteries, and from the caicr 
tid and basilar arteries. The communicating arteriw 
of opposite sides are nearly parallel to the third pair of 
nerves. 

The internal carotid immediately after giving ofi 
the last described artery, divides into its two termioai- 
ing branches. 

5. Ahtehia cEKEBai ANTERIOR pEisses upwardi, 
forwards, and inwards, towards the fissure between 
the anterior lobes of the cerebrum ; this artery sepir 
rates the optic from the olfactory nerves, lying abov* 
the former, and below the latter ; \vhen it enters the 
fissure between the anterior lobes, it approaches the 
artery of the opposite side, to which it is united by a 
short transverse branch, called " arteria communicam 
iinterior ;" sometimes the arteries of opposite aides 
unite, and form a single trunk, which, after a very 
short distance, divides into two branches, which pur- 
sue the proper course of the original arteries ; this 
junctioa is analogous to that of the two vertebral ar- 
teries in the basilar. The anterior cerebral artery 
then runs horizontally foru'urds beneath the corpus 
cailoBum, or the commissura magna cerebri, round the 
anterior extremity of which it turns upwards anil 
backwards, and then runs along its upper surfsc*. 
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and 800O divides into two Imnches, the inferior of 
wlricfa continues to nin on the oorpos callosam as far 
tt its posterunr extremity, where it terminates in 
ktBches which go to the internal side of each hemis- 
phere of the cerebrom. The superior branch ascenda 
fnm the corpus callosom, and is distributed to the in- 
ternal surface of each hemisphere ; this artery makes 
a remarkable curvature round the corpus callosnm, 
fint from behind forwards, then from below upwards, 
and, lastly, from before backwards ; at first it (mly 
gives a few small branches to the base of the brain, 
bat to the hemispheres it sends very long and tortuous 
arteries, which ramify on the pia mater very minotely 
More they enter the substance of the brain : these 
arteries supply principally the internal surface of the 
anterior and middle lobes of the cerebrum, a few 
branches only go to the posterior lobes. 

6. Arteria cerebri media is much larger than 
the artery last described, and is remarkably tortuous ; 
it bends outwards and backwards, sinks into the fis- 
sure of Sylvius, runs upwards and outwards, and divides 
into a superficial and a deep branch, both of which 
give numerous branches to the pia mater on the ante- 
rior and middle lobes of the cerebrum, but chiefly to 
the latter. Before this artery enters the fissure, it 
sends a few branches to the pia mater at the base of 
the brain, and almost always sends a branch, called 
" choroid artery," which enters the inferior comu of 
the lateral ventricle by a fissure between the optic 
thalamus and hippocampus major: this artery then 
runs into the choroid plexus, and ramifies through its 

l2 
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delicate tissue ; the choroid artery sometinM 
from the pos^rior communicatiiig artery, or f 
carotid itself; sometimes a fasciculus of small I 
enters each lateral ventricle by this fissure in 
rior comu. 
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cJavicle. The external jagular Tein and some branches 
from the shoulder and side of the neck join the aub- 
clavian vein in this situation, and in some subjects 
obscure the view of the artery very much. The posi- 
tion of the clavicle has great influence on the relative 
distance of the subclavian artery from the surface of 
the neck ; if the shoulder be elevated and drawn for- 
wards, a small portion only of the artery can be seen, 
and that at a great depth from the integuments; 
whereas, if the shoulder be depressed and directed 
backwards, the artery will appear much more superfi- 
cial, and will be exposed through the whole of its 
third stage. When the shoulder is in this depressed 
position, a triangular space may be observed abo?e the 
clavicle, between the stemo-mastoid and trapezius 
muscles; within this is a smaller space, which is 
bounded externally by the omo-hyoid muscle, ante- 
riorly by the stemo-mastoid and scalenus muscles, and 
inferiorly by the clavicle and subclavian muscle; 
through this small space pass the brachial plexus of 
nerves, and the subclavian artery and vein ; the nerves 
lie superior and external, the vein inferior and ante- 
rior to the artery, and one branch of the plexus of 
nerves inclines to the front of the artery near the low- 
er part of this region. Besides the several veins 
which are to be seen here, two arteries of very con- 
siderable size may be generally observed passing 
across this space, namely, the supra-scapular and 
transversalis colli ; the former is very near, and paral- 
lel to the subclavian muscle, the latter crosses this 
space higher up. From an attentive observation of 
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it arrives at the bend of the elbow, it receives the name 
of brachial or humeral artery. The right and left 
subclavian arteries differ from each other only as to 
their origin, and in the first part of their coarse ; to 
this difference between these two arteries I shaU par- 
ticularly allude in the following description. In the 
number of branches, however, and in their tennina- 
tion, they agree so accurately that one description 
may apply to both. I should recommend the student 
first to trace the right subclavian artery. 

ARTERIA SUBCLAVIA DEXTRA. 

To expose this Vessel, the stemo mastoid, hyoid, and 
thyroid muscles, should be divided about the centre oC 
the neck, and thrown downwards ov<er the clavicle and 
sternum : I prefer dividing the muscles in this situa- 
tion, to detaching them from the sternum, as by the 
former method the student can replace them at plea- 
sure, and so review the relations of the artery with 
more advantage : when the muscles are thus displaced, 
the deep cervical fascia divided, and a quantity of cel- 
lular and adipose membrane removed, the origin and 
course of the right subclavian artery is brought into 
view. 

This artery arises from the arteria innominata, op- 
posite the stemo clavicular articulation, passes up- 
wards and outwards to the anterior scalenits muscle, 
behind which it runs ; it then inclines downwards and 
outwards to the clavicle and subclavian muscle, under 
which it descends to the axilla; in this short course 
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it forms an arcb^ the convexity of which is upwards, 
and from which several large branches arise ; the con- 
cavity of this arch looks downwards to the right hmg* 
For the purpose of more accurately examining the re- 
lation of this vessel to the surrounding parts, the stu- 
dent may divide its course into three stages ; the first 
extends from the origin of the artery, to the tracheal 
edge of the scalenus muscle; the second, or middle 
stage, is the transit of the artery between the scaleni 
muscles; and the third stage extends from these 
muscles, beneath the clavicle, to the lower border of 
the first rib ; in these two latter stages, the right and 
left subclavian arteries are similar, but they differ es- 
sentially in the first. The right subclavian artery, in 
the first stage of its course, runs outwards, inclining a 
little upwards, and is covered by the integuments and 
cervical fascia, by the clavicular portion of the stemo- 
mastoid muscle, beneath which is a considerable 
quantity of loose cellular membrane and several small 
arteries and veins ; it is also covered by the sterno- 
hyoid, and 8temo-th3rroid muscles, and by a dense 
fascia, which is continued from the arteria innominata 
to the anterior scalenus muscle. When these parts 
are removed, a small triangular space between tbe ca- 
rotid artery and jugular vein is brought into view, the 
base of which space is formed by the subclavian arte- 
ry, and here the nervus vagus may be seen crossing 
that artery at right angles ; behind the jugular vein 
the anterior branches of the inferior cervical ganglion 
of the sympathetic nen'e descend in front of the sub- 
clavian artery^ and external to these is the phrenic 
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nerve running; in the same direction. Thus, ia the 
first part of its courae, the right subclavian arterj is 
covered by three layers of muscles, by the vagus 
nerve, by the internal jugular and vertebral veina, snd 
by bmnchea of the sympathetic nerve. The rigbi 
subclavian artery in this stage Was the recurrent laryn- 
geal nerve posterior to it, also some cellular membiane 
and lympliatic glands, which separate it from the ver- 
tebras, and from the triangular depression between the 
longiis colli and the scaleni muscles ; it then passes is 
front of the sympathetic nerve, and lies upon tlii; 
pleura. 

The right subclavian artery, in the middle division 
of its course lies on the pleura and middle scalenut 
muscle, is accompanied by the brachial ple.xus of 
ner^-es, and is covered by the ste mo -mastoid and an- 
terior scalenus muscles ; the phrenic nerve and sub- 
clavian vein are also anterior to it, but are separsleil 
from the artery by the anterior scalenus muscle. 

The subclavian artery, in tlie third part of it» 
course, inclines downwards and outwards, and is 
covered only by the integuments, platisma, cervical 

I fascia, and cellular membrane, the quantity and con> 
sistence of which vary much in different subjects. lu 
this stage the artery lies on the middle scalenus mus- 
cle, and on the superior surface of the first rib ; tbiK 
bone is in general found grooved in the part corres- 
ponding to the artery ; the brachisl plexus of nerves 
and the orou-hjoid muscle are to its superior and 
scTomial side ; the subclavian vein is anterior and in- 
ferior to the artery, and is partly concealed by the 
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clavicle. The external jugular vein and some branches 
from the shoulder and side of the neck join the sub- 
clavian vein in this situation, and in some subjects 
obscure the view of the artery very much. The posi- 
tion of the clavicle has great influence on the relative 
distance of the subclavian artery from the surface of 
the heck ; if the shoulder be elevated and drawn for- 
wards^ a small portion only of the artery can be seen, 
and that at a great depth from the integuments ; 
whereas, if the shoulder be depressed and directed 
backwards, the artery will appear much more superfi- 
cial, and will be exposed through the whole of its 
third stage. When the shoulder is in this depressed 
position, a triangular space may be observed above the 
clavicle, between the sterno-mastoid and trapezius 
muscles; within this is a smaller space, which is 
bounded externally by the omo-hyoid muscle, ante- 
riorly by the sterno-mastoid and scalenus muscles, and 
inferiorly by the clavicle and subclavian muscle; 
through this small space pass the brachial plexus of 
nerves, and the subclavian artery and vein ; the nerves 
lie superior and external, the vein inferior and ante- 
rior to the artery, and one branch of the plexus of 
nerves inclines to the front of the artery near the low- 
er part of this region. Besides the several veins 
which are to be seen here, 'two arteries of very con- 
siderable size may be generally observed passing 
across this space, namely, the supra-scapular and 
transversalis colli ; the former is very near, and paral- 
lel to the subclavian muscle, the latter crosses this 
space higher up. From an attentive observation of 
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the alteration that may be effected in this space 
by the chanp of position of the clavicle, the stu- 
dent may deduce some practical inferences, to nhicli 
I shall allude when speaking of the operatioDB thai 
may he performed on the subclavian artery ; liiil 
firat let the student examine this artery on Chelsft 
Bide. 



To expose this vessel, the superficial muacles of tb? 
neck should be divided, as before directed, the sterni' 
end of the left clavicle dislocated, and the cartilages 
of the lirst and second ribs removed, together with tlw 
sternum; the left pleura also must be detached from 
the aorta, and pressed towards the left lung. The lefl 
subclavian artery arises from the posterior or descend- 
ing part of the arch of the aorta, opposite the secowl 
dorsal vertebra, and ascends perpendicularly out oflli« 
thorax, as high as the inner edge of the first rib ; it 
then, like the artery on the right side, passes out- 
wards between the acaleni muscles, and pursues it« 
course beneath the clavicle towards the axilla. The 
left subclavian artery, from its origin to the scalenuf 
muscle, has posterior to it, and in contact with it, the 
vcrtebne, the tongus colli muscle, and the inferioi 
cervical ganglion of the sympathetic nerve, and a*- 
cends along- the left side of the (esophagus. Anterior 
to this artery, are the left lung and pleura, the nemif 
vagus and left carotid artery, the thoracic duct, l«ft 
jugular vein and vena innominata, the steroo-inastoi4, 
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hjoid, and thyroid mtudeSy also the tteranniy first 
lib, and davicle. 

' U the stndent now contrast the right and left sub- 
davian arteriee, he will observe the differences which 
exist between them in the first stages of their comae ; 
the left subclavian is longer, though in general smaller 
than the right, it arises from the aorta near the verte- 
brae, lies deep in the thorax, and ascends from this 
I cavity in an almost perpendicular direction ; while the 
I right subclavian arises in the neck from the arteria 
i innominata, is much more superficial than the left, 
vtd runs almost transversely to the scaleni muscles : 
the left subclavian is connected to the pleura through 
the entire of its first division ; the vagus nerve and left 
ctretid artery are parallel and anterior to it, whereas, 
on the right side, the artery has very little connexion 
to the pleura until it approaches the scaleni muscles, 
uid the vagus crosses it at right angles. Tl^e relation 

!of the vense innominatae to these arteries, differs on 
the right and left sides, the vein covering the artery 
; more on the latter than on the former ; the left sub- 
clavian artery also is exclusively connected to the 
I (Esophagus and thoracic duct The left subclavian ar- 
tery, in its middle and last stages, is in every respect 
I 

similar to the right. I have already noticed the vari- 
eties that have been observed in the subclavian arteries, 
hoth m to their origin and in the early part of their 
course, see page 107. 

Before the student proceeds to dissect the branches 
of the subclavian arteries he should consider what 
practical inferences may be deduced from the view he 
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has now obtained of these vessels. From this view he 
may learn in what situation compression can be made 
on the subclavian artery, so as to command the circu- 
lation in the superior extremity, in cases of operations 
about the shoulder, in the axilla, or on the upper part 
of the arm ; from the dissection which he has made, 
he may perceive, that in one situation only can com- 
pression be effectually applied, and that is while the 
urtery is descending from the scaleni muscles to the 
inferior margin of the first rib; if in a living person 
the shoulder be depressed, and the surgeon grasp the 
side of the neck, he may press his thumb into the hol- 
low behind the clavicle, between the trapezius and 
mastoid muscles, so firmly at to obliterate the canal of 
the artery against the first rib : if the shoulder be not 
sufficiently depressed, it will be difficult to compress 
the vessel against that bone, but by making pressure 
in the same situation, and directing it a little back- 
wards, the artery may be compressed against the 
middle and posterior scaleni muscles, and the trans- 
verse processes of the last cervical vertebrae. 

Mr. John Bell, in the second volume of his Anato- 
my, states, that it is impossible to compress this artery 
above the clavicle, but that there is no difficulty in 
effecting it below that bone : at page 269^ he says, 
*^ the old story of compressing the subclavian artery 
above the clavicle, is now of no credit with aiy sur- 
geon of knowledge or good sense ; the arch is so deep, 
and the muscles so strong, it is absolutely impossible. 
It passes out from under the arch of the clavicle, 
where it was protected, inclines outwards towards^ the 
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axilla, lies flat on the convexity of the chest, is covered 
by the pectoral muscles, but can here be felt beating, 
and at this point only can be rightly compressed." 

Should any disease exist in the axilla which may 
cause the elevation of the clavicle, and prevent its 
being depressed, I believe it may be then impracti- 
cable to compress the artery above this bone ; but, un-> 
der any circumstances, I consider it almost impossible 
to make effectual compression upon this artery below 
the clavicle ; to effect it the pectoral muscles must be 
put in a relaxed position, which will be found very un- 
favourable to any operation on the upper or inner part 
of the arm, or in the axilla. I should feel great diffi- 
dence in expressing my dissent from any opinion 
urged by a writer of such celebrity as Mr. Bell, were 
I not perfectly satisfied that every operating surgeon 
of the present day is impressed with the truth of the 
contrary fact, and has learned, from observation and 
experience, not only the possibility, but even, in many 
cases, the facility with which the subclavian arteries 
may be compressed above the clavicles, provided the 
shoulders can be depressed. Indeed, some individuals, 
by forcibly carrying the shoulder downwards and back- 
wards, can for a time so completely suspend the cir- 
culation in the arm, as to stop the pulse at the wrist; 
the artery in this case is compressed by the clavicle 
ana subclavian muscle against the first rib and the 
middle scalenus. 

The student should next consider the operation of 
tying the subclavian artery, and by reviewing the 
parts exposed in the dissection which he has made, he 



116 SURGICAL AH.I 

may learn in what eituation a ligature may be most 
easily passed aiound that vessel in the livings subjacl, 
and what parts are iu dangler of being injured in the 
operation. The surgeon may be required to tie the 
subclavian in cases of wounds of the axillary artery, 
or in caaea of aneurism, immediately below or behind 
the clavicle ; in such casea the surgeon lias no alter' 
native between attempting this operation and abandon- 
ing hi? patient. 

Aa yet the records of surgery do not fiimiBh many 
cases of success attending this operation; they are, 
however, sufficiently numerous and satisfactory to 
prove, not only the practicability of the operation, but 
also its expediency in mnny 
which an operation is not contra-indicated by i 
tional complaints, or rendered impracticable by tboea 
local (dtstacles, which in some cases have proved JB' 
surmountable, and which have been caused by the dis- 
placement or altered relation of different parts, in con- 
sequence of the long continuance or rapid extension of 
diseaie. 

From such accounts, however, one conclusion is ob- 
vious, and roust occur to the mind of every surgeou. 
namely, that the operation ought not to be delayed, 
and that as soon as he sees that the disease is fully 
established, and that it is increasing, he should recol- 
lect that delay Is dangerous, and that if the operation 
be performed early, there is no peculiar reason to 
dread an imfavourable issue. Repeated* instances of 



* See [lodgsoD oi 
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obliteration of the subclavian artery during life, have 
proved, that collateral circulation can be folly esta^ 
blished by the numerous anastomoses that exirt tnymKi 
the shoulder : and the experiment in the dead subject 
of injecting the superior extremity, after the main ar- 
tery has been tied, fully demonstrates so free a com- 
munication between the vessels of the neck and arm, 
that all apprehension of gangrene from want of blood, 
may be now dismissed. Neither are there any local 
circumstances in the relations of this artery, or in the 
manner of its branching, which can lead us to suspect 
that the application of a ligature around it should 
cause the sloughing or ulceration of its coats more 
certainly than of any other artery of equal dimen- 
sions, there being sufficient space for the formation of 
an internal coagulum, admitting even that the forma- 
tion of such is necessary to secure the adhesive pro- 
cess in an artery. 

The subclavian artery may be tied on either side of 
the neck during life, after it has passed the scaleni 
muscles, with great facility, provided the clavicle 
have suffered no displacement. A ligature can also 
be passed around the right subclavian artery before it 
arrives at the scaleni muscles : this operation I shall 
denominate the internal operation of tying the right 
subclavian artery , in contradistinction to tying the ar- 
teryafter it has passed the scaleni, which may be named 
the external operation, and which may be performed 
with equal ease on either side of the neck. I shall 
first detail the steps of this external operation, the ob- 
ject of which is to enable the surgeon to pass a liga- 
ture around the subclavian artery in the third «1^^« o€ 
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its couree, — that is, as it lies on the first rib. The 
patient should be placed upon a table, in a horizontal 
position, with the arm and shoulder depresged as 
much as the circumstanceH of the case will penult; 
the surgeon is then to divide the integuments imme- 
diately above the clavicle Irom the external edge of 
the aterno-mastoid muscle tn the anterior maTgin of 
the tiapeziua (in some cases the edges of these mm- 
cles are almost united, it will then be necessary to cut 
a few of their Gbres;; the edges of this incision being 
eeparated, the platisma-myoides and cervical fa^ci* 
are to be divided on a director to the same extent ; 
the external jugular vein will then be seen, and hi 
close 10 the mastoid muscle, that I should recommend 
ilfl being pressed towards the tracheal side of the 
woimd ; in some cases, however, the vein lies more 
outwardly, and may be drawn towards the trapezius 
muscle ; a quantity of loose cellular membrane is next 
to be cautiously torn through with the blunt extremity 
of the director, the omo-hyoid muscle will than be ob- 
r^erved at the lower part of the wound, ascending ob- 
lic|iiely from the clavicle to the mastoid muscle, and 
forming the acromial side of the small triangular 
xpace before described; this iniiscle eometimea liu 
I'ery close to the clavicle, and must be drawn upwards 
and outwards towards the trapezius, or, if deemed d«- 
ceEsary, it may be divided. The surgeon should next 
tear with his nail, or with the end uf the director, the 
thin iuscia which lies behind the omo-hyoid, and 
which is connected to the scalenus muscle ; the acro- 
mial edge of the latter muscle may then be seen or 
felt, and by passing the lio)^er along this to t 
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» Ae rabcUmn artery will be distingwiihed either hj 
its pnlwtion, or by ite pecnlimr feet The aaeorim 
needle may then be paseed around it, and by directing 
the point of this inatroment from below and from be- 
fore, upwards and backwards, the rein will be secured 
from injury, and the nenres aro so distinct, that they 
may be easily aroided. The prominence of the clari- 
cle will sometimes prevent the needle being passed 
from before backward, the surgeon most then intro- 
duce it from aboTe and from behind, and in passing it 
round the artery, should take care not to injure the 
subclavian vein, or some of those veins that are in its 
^vieiiiity. 

•^ v^eee veins have been found, in some cases, pro- 
ductive of great inconvenience to the operator ; they 
are sometimes very large, and when wounded, bleed 
profusely ; they lie very deep, and cannot be securod 
without much difficulty. Mr. Lizars, in the Sys- 
tem of Anatomical Plates, Part ii. p. 70, suggests 
that a tourniquet applied on the arm may have the 
effect of diminishing the size of the subclavian vein ; 
but the most troublesome veins in this operation arise 
from the shoulder and side of the neck, and cannot be 
affected by comprossing the vessels of the arm.* 



* Although the student should practise tying the principal 
arteries on the dead subject, yet from the facility with which this 
may be done, he is apt to receive erroneous impressions as to the 
simplicity and ease of such operations on the living. In the dead 
subject, when the arteries are injected, they appear prominent 
aiid distinct, while the large veins are flaccid and the small ones 
empty. I should recommend the surgeon, previous to attempt- 
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If the relation of the different parts lo the arterj tw 
not changed hy the diseBGe, there in no diflicully in 
performing this operation, and a ligature may be 
passed round the artery, nnd tied with great facility; 
but should the clavicle have been much raised by tbe 
aneurismal tumour, the case will be different, the ves- 
sel will then appear at the bottom of a deep and nar- 
row cavity, and tlie surroiinding parts may have be- 
come so altered in structure and appearance, that con- 
siderable difficulty will exist in distin^uishiog between 
these, as well aa in passing the needle around the ar- 
tery, and tying the ligature at sucb a depth from the 
surface. 

I cannot depict these changes more Btrongly, not 
describe the difficulties of the operation, in such s 
case, more accurately, than by quoting the following 
extract from the account of a late case of this kind, In 
which the operation was performed on the right side by 
the late Mr, Todd, one of the Professors of Anatomy 
and Surgery to the College of Surgeons, to whose judg- 
ment and decision, evinced in the different steps of 
this embarrassing operation, this interesting case owed 
its ultimate recovery ; 

only distended the axilla, so iu 



iog anj opention on ihe Inrga arteries duHug life, to perform ir. 
if poaiible, on the deid subject, liaviug Aral injected Ihe tihii 
minutelj, but not the arteriet ; be will then have the vessels in ■ 
condition somewbat limilar to their living slate, when the vchu 
tre fouiui (liiteaded, whili' the aiieiita appear amnll tod Umon 
tnipty, or puliate verj feebly. 
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to cause the scapula to project considerably backwards, 
but as it was particularly prominent anteriorly, its 
base extending upwards to the clavicle, which was 
much elevated, inwards to the edge of the sternum, 
downwards ta the nipple of the breast, and on the side 
of the thorax to the upper edge of the sixth rib. The 
tumour was tense, elastic, and pulsating; the entire 
limb was cedematbus, and the elbow was separated to 
a -giilNit distance from the side. The joints, of the 
.wrist and fingers were remarkably loose ; the muscles 
of the fore arm and hand were completely powerless. 
No pulsation could be felt in the radial or ulnar arte- 
ries of the diseased limb, and it had not sustained any 
remarkable alteration of temperature.'' . In describing 
the operation, after dividing the integuments, Mr. 
,Todd says, ''dividing the platisma-myoides, fascia^ 

time, in consequence of the number of veins which it 
was found necessary to secure with ligatures. The 
external jugular and two or three other superficial 
veins were easily secured, but a series of more deeply 
seated veins proved extremely troublesome ; the ve- 
nous hsemorrhage having been at last effectually com- 
pressed, I proceeded to search for the omo-hyoid 
muscle ; so much, however, was the relation of parts 
altered by the magnitude of the tumour, and conse- 
quent elevation of the clavicle, that this muscle was 
situated an inch below this bone, and it was found ne- 
cessary to' draw it up from its concealment, and to cut 
it across, that the subjacent parts might become ac- 
^cessible. Having applied my finger to the edge of the 
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scalenus acticus, I was directed by it to 
the artery; but at this juncture causes of furdiai 
difficulty arose, chiefly from the great depth of the 
wouDil, and the doubt which the nlmosC total abiencc 
of palaation in the artery naturally excited in legud 
to its identity. The depth of the wound rendered it 
impossible to see to the bottom of it ; J at length, how- 
ever, succeeded in compressing the vessel between mj 
lingers, when the pulsation of the tumour immediaiel}' 
ceased, returning when the pressure whs discontinued, 
I directed the needle ulong the mai^in of the scaleniu, 
and then insinuated the point of it under the arUrr 
from behind, guarding the vein with the fore fingeruf 
my left hand, until the point of the needle waa enffi- 
ciently elevated ; 1 was then enabled to seize the liga- 
ture with my fingers, the needle was then withdrawD, 
and the knot tied ; a antficient lightness was iiinMd 
by the ends of the ligature having been passed in the 
ordinary way through the serre-nceud." — See DuUi* 
Hospital Reports, vol. iii. p. 466. 

In the 78th number of the Edinburgh MedinI nA 
Surgical Journal, is an account of a case of subclaviaB 
aneurism on the left side, in which the operation wu 
successfully performed by Mr. Wishort, who mentioiu 
that the success of the operation, and the short tima 
in which it was performed, may be abscribed to ihe 
method employed, viz. : after making the external in- 
cision, and dividing the platisroa-royoides muscle, tli* 
laying aside the knife and using the fingers in sepant* 
ing tlie cellular substance, so as to expose tha tnatf. 
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^^e diiflicolty was met with m paisiDg the ligitnre, or 
in drawing it sufficiently tight with the fingers. 

From these, as well as from many other satisfactory 
cases of operation for the care of subclaTian aneurism, 
the accounts of which may be found scattered through 
the periodical pnUications of the present day, there 
can be no doubt as to what is the proper coarse to 
pmsue in the treatment of this disease; I cannot, 
therefore, coincide with Mr. Shaw, who conceives, 
that the question of what ought to be done in common 
cases of axillary or subdayian aneurism, is still open, 
and merely hints to the student, to inquire into the 
propriety of the proposal to remove the arm. — See 
Manual of Anatomy, vol. i. p. 337. 
• The right subclavian artery may be tied on the 
tracheal side of the anterior scalenus mascle; this 
operation, which I have named the internal one, may 
be required in cases of aneurism of the axillary or 
subclavian artery, extending so close to the scalenus 
Btuscle, that there is not sufficient space to pass a li- 
gature around the artery, between the disease and the 
acromial edge of that muscle ; this operation may also 
be required in cases of wounds, or of secondary 
haemorrhage occurring after the external operation. 
The internal operation may be performed in the fol- 
lowing manner : the patient being placed upon a table, 
ip a horizontal position, with the neck extended, di. 
vide the integuments to the extent of about three 
inches immediately above the clavicle, and parallel to 
the clavicular attachment of the stemo-mastoid mus- 
cle, beneath which insinuate a director, and detach 
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the fibres of thu muscle from the bone, theo ttti 
througii some ccIfDlar membrane and sepante sokm 
small arteries and veins, some of which maj require ) 
ligature : the Btemo-hyoul anil thyroid muscles bein^ 
thus expoaed, are next tn be divided on a director fiisi 
itiously passed behind them ; the iatcmal jugohr 
n is then seen resting on the scalenuB anticns. and 
the sabclavian artery may be observed between this 
vein and the carotid artery, with the vagrns nerve 
descending anterior to it, and sending its recuneDt 
behind it ; tbe vein should then be drawn or prened 
outwards by a broad retractor, and llie vagus drawn 
inwards towards the carotid with a blunt hook ; the 
uneurism needle may then be passed round the sab- 
daxian artery, and by directing it from below up- 
wards, the right vena iononiinata and pleura will ba 
less endangered than hy giving it a contrary direction. 
Tbe ligatuK should be tied as near the vertebral ar- 
tery as possible, and thus a sufficient space will be \ttt 
for an internal coaguluni to form between tbe ligature 
and the orig^in of the carotid. In tying the ligature. 
the operator should endeavour tu avoid including tha 
branches of the sympathetic nerve, which form a 
plexus round tbe subclavian and vertebral arteries. 

This operation of tying the right subclavian artery 
on the tracheal side of the scalenus muscle, was fim 
jierfurmeil in Steevena'H Hospital, in the ye^r 1813, 
by Dr. Colles, one of the Professors of Anatomy and 
Surgery to thu College of Surgeons. Tho result of 
thii cwn was unfavourable, a» have been the first at- 
totnpts iu nioit of the principal operations oa liie 
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hager arteries. Indeed the hbtoiy of surgery pre- 
lents a singular coincidence in this respect ; Honter, 
Abemethj, Cooper, and Colles, have been all at first 
tnfortanate in their operations on the large arteries, 
and success has fieuled to attend their efforts until 
after repeated trials, although fullj as much dexterity 
and judgment appear to have been evinced in the 
fermer as in the latter. From the account of this 
case, however, we may deduce not only the practi- 
cability of the operation, but we may also infer, that 
no sudden dangerous effects are produced on the 
constitution by tying so large an artery in the vicinity 
of the heart : this case also, in addition to many 
others, proves, that the free anastomoses between the 
cenrical and brachial arteries, can transmit a sufficient 
supply of blood to the superior extremity, although 
the subclavian be tied before it gives off any branch. 
After accurately describing all the particulars of this 
and of two cases of axillary aneurism, Dr. Colles 
makes the following judicious observations, the value- 
of which the surgical anatomist will fully appreciate, 
not merely in his study, but in the dissecting-room, 
when he contrasts the right and left subclavian ar« 
teries in the first stages of their course : — 

«* To lay bare the right subclavian artery before it 
reaches the scaleni, will not be found diflScult by any 
surgeon possessed of a steady hand and a competentf 
knowledge of anatomy ; but I fear, that with the ut- 
most dexterity, much diifieulty will be experienced itk 
passing and tying the ligature around it, even in the- 
most fkvourable case. This operation, difficult on the 

VOL. I. N 
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right, mu&t be deemed impracticable on- the -loft Bub- 
clavian artery, for the great depth hwn, -d^ aur&ce 4t 
which thta vessel is placed, the direct xuturse which it 
runs in ascending to the top of the pleiura, Uie sudden 
descent which it makes from this to aiiik under tha 
clavicle y *and the danger of including in the same liga- 
ture the- eighth pair of nerves, the inteiaal ji^gular 
vein, or the carotid artery, which all run close to^ and 
Aearly parallel with this artery ; these all eonstitate 
such a combination of difficulties, as must deter the 
most enterprisiiag surgeon from undertaking this ope* 
ration on the left side." — See Edinburgh Medical 
and StcrgiecU Journal, No. 41, vol. ] I . 
, In describing the operation of tying the subclavian 
artery, I have as yet taken no notice of the prppeaida 
of dividing the clavicle and -subclavian mmcle^ for the 
purpose of exposing the artery as it lies en the. fi<nit 
rib, or of dividing -the scalenus anticus inord^r to- $ie 
it in the middle division of its course. As to the fbr* 
mer, I oannot conceive any case which could, justify 
so violent a pvoceeding as to saw through the 4slavic|e 
and divaricate the extremities of the bone to exp^ae 
the artery; under the most unfavouraUe circum* 
stances, I should^prefer attempting- either the external 
or internal ^Mration, to having recourse to so objec- 
tionable « measure. As to dividing the scalenus Mi- 
lieus, in order to tie the artery in its middle atage, 
although 1 have had no e:iiperience of this mode of 
performis^ the<(^mtien,.yet it ap^pears to.me>open to 
strong ok^ecti<ms onanatomieal principies: in dividing 
this muscle, the internal jo^lar vein is 19 great 
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ef being wotmded, tlie phrenic nerre alfo cmn 
escape; thit senre, thoogh generally near 
tncheti edge^ yet I have often observed it nearer 
•enmial margin ef this mtnde ; what the conse- 
of dKfMttng this nerve might be, I cannot ven- 
to asseft, hnt I think H more than probable that 
accident wonld produce effects very alarming and 
'Mkvvorable to the leeovery of the patient after an 
^ijMatioB firom which more or less dyspnoea and dis- 
terbance in the general circulation are to be appre- 
liended ; the artery is also in very close contact with 
tlie pleura in this division of its course, and immedi- 
ately internal to this point, it sends off its principal 
branches, the pioximity of which may perhaps serve 
as an additional objection to this mode of performing 
tie operation, were any further necessary against a 
aeaenve which has nothing peculiar to recommend it, 
though no doubt it can- be performed without much 
difficulty. 

The student may now proceed to dissect the 
branches of the subclavian arteries ; these are in gene- 
ral siitailar on the right and left sides, but no other 
arteries in the body present a greater variety in the 
nuniber and order of their branches ; so uncertain are 
they in this respect, that seldom will any description 
be f<mnd exactly to correspond with nature. The 
principal branches, however, of each subclavian ar- 
tery, are five in number, three of which are given off 
in the first stage of its course, namely the arteria ver- 
%ebralis, axis thyroideus, and arteria mammaria inter- 
TUtL ; the remaining two arise from the middle division 
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of the subclavinu artery, these are the aiteria inler- 
costaiia Buperior, and cervicalis proiimda. The sub- 
clavian artery in ita third etage gives off no regular 
branch; sumetimes, however, the supra-scapular ar- 
tery, and the posterior artery of the scapula, (both of 
which are usually branches of the thyroid axis,) arise 
in this situation; the cervicalis superficialis also. 
which is generally a small branch of the traasversali.i 
colli, sometimes arises from the third division of the 
subclavian artery. 



I. 



Is always the largest, but not uniformly the Gn( 
branch of the subclavian artery; it arises from iu 
upper and posterior part ; (on the left side it frequently 
arises from the arch of tha aorta between the left ca- 
rotid and left subclavian arteries ;) it immediately as- 
cends, inclining a little outwards and backwards, and 
between the scaleni und longits colli muscles onters 
the foramen in the transverse process of the sixth or 
fifth cervical vertebra, sometimes that of the sevenili 
ur fourth. The vertebral artery then ascends through 
the succession of foramina in the transverse processes 
of the cervical vertebrae, and having passed through 
that in the second vertebra, it inclines outwards and 
upwards, making a remarkable curvature to reach the 
foramen in the transverse process of the atlas ; it then 
bends backwards almost horizontally behind the occi)^ 
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lo-atlantal articohitiony nins in a deep groove on the 
upper suriace of the stlas, and perforates the posterior 
hroad ligament beneath the sob-occipital nerve ; the 
vertebral artery then runs forwards and upwards 
Ihrongh ^e foramen magnnm^ to the lefwer edge of 
the pons varolii, where it joins the vertebral artery 
tmai the opposite side, and thus, by the confluence of 
these two vessels, tfie great basilar artery is formed. 
The vertebral artery should be first examined in the 
neck, afterwards within the cranium ; its origin from 
the subclavian artery is covered by the superficial 
muscles of the neck, the internal jugular vein, and the 
inforior thyroid artery ; it is enveloped in the inferior 
cervical plexus of the sympathetic nerve ; the phrenic 
nerve and anterior scalenus muscle are on its acromial 
side, the v^os nerve and longus colli muscle lie to its 
inner or tracheal side. The vertebral artery, in its 
cervical course, gives oB no particular branch ; it sends 
a few arteries only to the deep muscles which are at- 
tached to the transverse processes ; between the atlas 
and occipital bone it sends off some large branches to 
supply the muscles at the upper and back part of the 
neck; these anastomose with the arteria occipitalis 
and cervicalis profunda. As the vertebral artery as. 
cends throngh the transverse processes, it lies anterior 
to the cervical nerves, along each of which it sends 
smsU branches into the medulla spinalis, which anas- 
tomose with the other arteries of that organ. The 
vertebral artery, in passing forwards from the atlas to 
the cuneiform process, sends off several branches to 
the dura mater and nerves in this situation : it also, in 
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this part of its course, generally gives off the artetit 
cerebelli lareiior, and the arteriie medullse spinalii 
anterior et posterior. 

1. AllTERIA CEREBELLl 1NFEEIOK VEL POSTE- 
RIOR. This artery, although in general deacribed ai 
arising from the vertebral, yet often proceeds from 
the trunk, of the basilar, it frequently arises by two 
brunches ; it runs in a very tortuous manner back- 
wards and downwards, gives large branches to the in< 
ferior surface of the cerebellum, then continues back- 
wards, between the vagus and spinal accessory nerves, 
sends small branches (o the originof these, and having 
arrived at the posterior fissure of the ceiehelium, 
where it is remarkably contorted, it divides into seve- 
ral branches which ramiiy on the pia mater, investing 
the inferior and posterior part of th id organ; some may 
be traced into the choroid plexus of the fourth ventri- 
cle, and others as far as the circumference of each 
hemisphere, where tbcy aDastomose with the superior 
arteries of the cerebellum. 

2, 3. ArterijE medulla spinalis posteriou 
£T anterior. These are small and delicate arte- 
ries, remarkable for their length, their tortuosity, and 
their free and frequent inosculations with each other, 
and with brandies from different parts of the arterial 
system in the cervical, dorsal and lumbar regions. 
The posterior spinal a.rteries are generally two in 
number ; each ariHes either from the vertebral artery, 

the branch last described ; tbey first incline 

backwards lo the posterior surface of the spinal mar- 

, and then descend nearly parallel lo each other ; 
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if fflinately injected, or if distended with blood, they 
may be traced as far as the lumbar region; their 
branches are very small , and anastomose with each 
other, and with the small arteries which enter the in. 
tervertebral foramina along with the different nerves. 
The anterior spinal arteries are not so large as the 
posterior ; each arises from the vertebral artery near 
the commencement of the basilar, and descends along 
the anterior surface of the medulla spinalis ; they soon 
unite with each other, and form one tortuous vessel, 
which descends to the inferior extremity of the me- 
dolla spinalis : throughout this course it is constantly 
sending branches to either side, which unite with the 
posterior spinal arteries, and with those which have 
entered the intervertebral foramina. 

ARTERIA BAS1LARIS. 

Near the inferior extremity of the pons varolii, and 
between the origins of the lingual nerves, the two 
vertebral arteries converge, and from their union the 
basilar proceeds. This artery is seen most satisfac- 
torily by removing the brain from the cranium, as was 
recommended in the description of the internal caro- 
tid, (page 84). The basilar artery derives its name 
from the basilar or cuneiform process of the occipital 
bone, on which it runs, from the anterior edge of the 
foramen magnum to the posterior clinoid pn>ce8ses of 
the sphenoid bone : it is about the same size as the in- 
ternal carotid after the origin of the ophthalmic. In 
this course it is covered and connected by the arach- 
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this part of ita course, generally gives off the irUria 
cerebelii inferior, and the arterite roeiluUse sfHoalif 
anterior et posterior, 

1. Arteria cerebelli infebioh vel poste- 
rior. This artery, although in general described »» 
arising from the vertebral, yet often proceeds from 
the trunk of the baeilar, it frequently arises by two 
branchea ; it runs in a very tortuous manner back- 
wards and downwards, gives large branches to tbe in- 
ferior surface of the cerebellum, then continnes back- 
wards, between the vagus and spinal accessory nerves, 
sends small branches Co tlie origin of these, and baring 
arrived at tbe posterior fissure of the cerebellnm, 
where it is remarkably contorted, it divides inla sever 
ral branches which ramify on the pia mater, investing 
tbe inferior and posterior part of this organ; some may 
be traced into Che choroid plexus of the fourth ventri- 
cle, and others as far as the circumference of each 
hemisphere, where they anastomose with the superior 
tirCeries of the cerebellum. 

2, 3. Arterix medcll* spinalis FOSTEition 
£T AMTERiOR. These are small and delicate arte- 
ries, remarkable for their length, their tortuosity, and 
their free and frequent inosculaCions with each other, 
and wicb branches from different parts of the arteriR] 
system in tlie cervical, dorsal and lumbar regions. 
The posterior spintil arteries arc generally two in 
number ; each arises either from the vertebral artery, 
or from the branch last described ; they first incline 
backwards to the posterior surface of tbe spinal mar- 
row, and then descend nearly parallel to each other ; 
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if minutely injected, or if distended with blood, they 
may be traced as far as the lumbar region; their 
branches are very small, and anastomose with each 
other, and with the small arteries which enter the in- 
tervertebral foramina along with the di£ferent nerves. 
The anterior spinal arteries are not so large as the 
posterior ; each arises from the vertebral artery near 
the commencement of the basilar, and descends along 
the anterior surface of the medulla spinalis ; they soon 
unite with each other, and form one tortuous vessel, 
which descends to the inferior extremity of the me- 
dulla spinalis : throughout this course it is constantly 
sending branches to either side, which unite with the 
posterior spinal arteries, and with those which have 
entered the intervertebral foramina. 

ARTERIA BASILARIS. 

Near the inferior extremity of the pons varolii, and 
between the origins of the lingual nerves, the two 
vertebral arteries converge, and from their union the 
basilar proceeds. This artery is seen most satisfac- 
torily by removing the brain from the cranium, as was 
recommended in the description of the internal caro- 
tid, (page 84). The basilar artery derives its name 
from the basilar or cuneiform process of the occipital 
bone, on which it runs, from the anterior edge of the 
foramen magnum to the posterior clinoid puocesses of 
the sphenoid bone : it is about the same size as the in- 
ternal carotid after the origin of the ophthalmic. In 
this course it is covered and connected by the arach- 
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noid membrane in a groove on the surface of ihs 
tuber annulare or commiaeura cerebelli, at thesapenDt 
extremity of nliicli it divides into four branches, tvo 
tor the cerebrum, and two for the cerebellum : as the 
basHar artery aacenda in this groove, it gives hdhU' 
rous email branches to the pia mater on either aide, 
several of which enter the substance of the tuber. 
The basilar artery, at its commencement, separates the 
sixth or abduccntea nervea of opposite sides, and be- 
tween its terminating branches at the upper edge o( 
the tuber annulare, ariee the diiid pair, or moti 

The terminating branchea of the basilar artery we 
four, two to either side, namely, the arteria cerebelli 
anterior, and arteria cerel>ri posterior, 

iLioR. This artery pasBes outwards and backwards 
around the upper part of the tuber annulare, and ar- 
rives at the superior surface of the cerebellum ; it first 
sends several branches to the pia mater connected to 
the tubercula quadragemina, to the pineal gland, and 
to the velum interpositum ; it also sends a small but 
very tortuous artery to the meatus auditorius internns. 
wliicU sepaiaten the portio dura and portio moUiH of 
the seventh pair of nerves ; this auditory branch oonie- 
tiroes arisen from the basilar, it is constantly present 
but is very uncertain as to its origin. The superior 
artery of ihe cerebellum then divides into long, deli- 
cate, and tortuous branches, which, al^er minnte sub- 
diviaiona, are distributed to the pia mater, covering 
the convolutions of the cerebellum. This arterv, in 
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the first part of its coarse^ w parallel to the troclilcaris 

or fourth nenre. 
2. Arteria crrrbri posterior is thetermioa- 

tion of the basilar artery, and is larger than the last 
described branch ; it passes outwards and backwards 
mand the cms cerebri, and arrives at the inferior sur- 
face of the posterior lobe of the cerebrum ; it there di. 
Tides into seyeral branches, which are distributed to 
the ]Ha mater in the same manner as are the other ar- 
teries of the brain : this artery, at its commencement, 
is separated from that last described, by the origin of 
the third or motor oculi nerve. Each posterior ce- 
rebral artery receives the posterior communicating 
branch from the internal carotid, and thus these ves- 
seb complete the anastomosis of Willis, which, aL- 
tbough commonly described as a circle, yet is rather a 
quadrangle ; it is formed in front by the anterior arte^ 
ries of the cerebrum, and their communicating branch, 
laterally by each internal carotid and its posterior 
communicating branch, and behind by the trunk of 
the basilar, and the posterior cerebral arteries ; within 
this anastomosis are situated the infundibulum, corpora 
albicantia, tuber cinereum, and the locus perforatus 
medius. 

Thus is the brain supplied with blood ; four arteries, 
remarkable for their free communication with each 
other, not by small branches, but by large vessels, lie 
at the base of this organ, between it and the bones of 
the cranium ; the force of the circulation in these ves- 
sels is therefore imparted to this tender viscus, produc- 
ing upon it a lively impression, or, as Bichat ex« 
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presses it, an excitement necessary for the peiforiu- 
ance of its functions. The ingenioua and origio^ 
remarks of thi^ physiologist, contained in the secoml 
part of" Heclierches Physiologiques sur la Vie el la 
Mart," are well worthy the attention of him who 
wishes to combine the study of anatomy and physio- 
logy in their natural and legitimate connexion. 

The internal carotid and vertebral arteries resemhle 
each other in many rcBpects ; they both lie deep in ihe 
neck, the carotid being corered by several miiBcles, 
and the vertebral inclosed in a canal formed in part by 
bone, and in part by muscles : both the carotid and 
vertebral arteries are very tortuous, and both form re- 
markable curvatures as they are entering the cranliuQ ; 
these have been long considered as a natural design U) 
retard the course of the circulation, or to diminish the 
force of the heart in these vessels before they reach 
the brain ; this opinion could admit of no doubt were 
the arteries filled and emptied alternately with the 
systole and diastole of the heart; but this is not the 
case ; the arteries, as Bichat observes, are always full 
of blood, the motion communicated to this fluid can- 
not, therefore, be affected by any curvature, and must 
be felt as sensibly at the remote extremities of the 
vessels, as at their origin.* Mr. Charles Bell has 
very ingeniously endeavoured to prove, from a number 
of observationa on the curvature of arteries, and on 
the changes which they undergo, that the natonl 
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design of curratares on any vessel, is to increase its 
power and capiusitj ; that the more tortuous any ar- 
tery is, the more active it becomes ; and that an ar- 
tery, in proportion to its tortuosity, hecomes less de- 
pendent on the force of the blood transmitted from the 
beart, and more on the excitement of the organ which 
it serves.* 

From the number and size of the inosculating 
branches of the arteries which supply the brain, no 
interruption can possibly occur in the cerebral circula- 
ti(m from any obstruction in one or more of the pri- 
mary vessels in the neck. All the cerebral arteries 
terminate on the brain in a similar manner ; they di- 
vide as minutely as if entering a secreting or a glan- 
dular organ ; these subdivisions take place not on the 
arachnoid or serous membrane, but on the pia mater, 
on which they form numerous circles of anastomosis : 
these small vessels then enter the substance of the 
brain ; some cannot be traced farther than the cineri- 
tious substance ; others very £ne and long pass into 
the medullary or fibrous part of the brain, and can be 
drawn out like long threads, not having nmcb connex- 
ion to the parts around them. 

* An £asay<on the Forces which drciUate the Bloods— Lon4. 

1819. 



'J'his is a large and very regular branch, it arbe.i 
J'rom the lower part of the subclavian artery upposile 
the vertebral ; it sometiinea arisea from the thyroiJ 
axis, or from the innomioata, or from the arch of the 
aorta ; its course is Grst forwanls, and then downwards 
iuto the thorax, and throogh this catity close to the 
internal surface of the cartilages of the ribs near their 
slenial extremity, between the triangularis eterni and 
intercostal muscles, and terminates in the abdomiMl 
muscles. This artery may be exposed either br 
everting the sternum, together with the cartilagei of 
the ribfl, or, in a young subject, a ne.'kter dissection 
of this artery may be made, by carefully raising the 
sternum and costal cartilages from the artery, so as to 
leave it connected to the pleura. As the mammary 
artery enters the thorax, the phrenic nerve crosMS 
anterior to it, and then descends on its inner side: 
like all arteries of the same size, it is accompanied by 
two veins. In this course, the mammary artery 
gives oS several branches externally to the intercostal 
spaces, internally to the anterior mediastinum, and st 
the xyplioid cartilage divides into two terminating 
branches. The branches of this artery are named 
from the parts they are destined to supply ; these are 
the intercostal muscles, mediustinum. pericanUum, 
diaphragm) &c. 
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1. ArtERIjE IVTERC08TALE8 AVTBRIORES. A 

each of the five saperior intercotUl tfmcMy a brancli 
passes outwards finom the mammary aiterj, and nms 
at first hetween the pleura and the internal intereoslal 
muscle^ bat it soon passes between the laminae of these 
muscles; each of these arteries dirides into two 
branches, which run along the opposite edges of the 
ribs, and inosculate so freely with the posterior inter- 
costal arteries firom the aorta, that it is difficult to 
mark any distiaetion between them : they send seTeral 
branches through the intercostal spaces to the mus- 
cles and integuments on the front of the thorax ; in 
the female some of these branches are very large, and 
enter the mammary gland ; others anastomose with 
the fhoracic arteries from the axillary; occasionally 
some of* these cutaneous branches are found very 
large, and may be traced to a considerable distance 
on the parietes of the thorax. The mammary artery 
sends internally, 

2. Arteri£ MEDIA8T1KI. Under the head of 
arteries of the mediastinum, we may class those fas- 
ciculi of branches which are sent to the adipose mem- 
brane which occupies the situation the thymus gland 
formerly held, and also the branches to the stemo- 
byoid and thyroid muscles, to the trachea, the bronchi 
and adjacent lymphatic glands, to the pericardium, 
pleura, diaphragm, and triangularis stemi muscle. 
In the foetus a very large branch, or even several, 
may be observed to pass into the thymus gland ; these 
may be named the thymic arteries. 

3. Arteria comes nervi phrekici, or thesu- 

VOL. I. o 



138 BCRGICAL AJJATOMT 

perior diaphntgmatic artery, arises from the interoa] 
raammary near the upper part of the mediaHtinum ; 
though small if continuos its tortuous course along 
the siile of the pericardium to the diaphragm, assigCs 
in supplying: this muscle, and anastomoses with the 
proper phrenic arteries. Posterior to the cartili^ of 
the sixth rib, the mammary artery terminates by di- 
viding into two branches. 

4. ARTEitiA MoscirT-o-rnRENiCA passes obtiqna- 
ly downwards and outwards, alon^ the margin of tbt 
hypochondriac region, close to the attachment oflhe 
diaphragm ; it sends a bmncli externally to each of 
the inferior intercostal spaces, and several intemallj 
to the diaphragm. 

6. Ramus abdominai-is is the last branch oflhe 
mammary artery: it sends small twigs towards lh« 
xyphoid cartilage, which anastomose with those of 
the opposite side : this branch then descends between 
the peritoneum and abdominal muscles, and ends JD 
several long and tortuous arteries which supply the 
abdominal muscles ; in the recti they inosculate with 
the epigastric, and in the transverse with the in- 
tercostal, the lumbar, and the circumflexa ilii tti- 



The mammary arteries are remarkable for the num- 
ber of their inosculations, and for the distant part* of 
the arterial system which they serve to connect : they 
anastomose with each other, and their inosculations 
with the thoracic aorta encircle the thorax : on the 
parietes of this cavity their branches connect the ax- 
illaiy and aDbolavion arteries ; on the diaphragm they 
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form a link in the chain of inosculationa between the 
subclavian artery and abdominal aprta, and in the pa- 
rietes of the abdomen they form an anastomosis most 
remarkable for the distance between those vessels 
which it serves to connect) namely, the arteries of 
the superior and inferior extremities. 

III. 

AXIS THTROIDEUS, 

Arises from the upper part of the subclafian artery 
opposite to the mammary, and at the inner edge of 
the scalenus anticus ; it is larger in proportion in the 
infant than in the adult, it inclines forwards and 
upwards, but almost immediately divides into ioor 
branches, two of which ascend, and two nm trm§ 
versely towards the trapezias mosele : the wtcenJimg 
branches may be named the arteria tbymidea udmrn^ 
and the cervicalis tmcestdetm; the two trMmwtim 
branches are the arteria tnmsvenolis coBi md dbe 
transversalis humeri, or supra-seapolani : it mitmtmtB 
gives off the internal mammary, 

1. Arteria THTROiDEA iirFSRiOft TEL ASCitii' 
DENS is the laigest branch of tb« tliymd adus; k 
yery tortuous, runs upwards and mwMnk mti tik* 
longus colli muscle, behind the earotid afUrry^jnyshir 
vein, vagus, and a^ympatbetie 9ent» % om Urn Ufi m4^ 
it is posterior to the tboracie duet; it is mtj¥mfmkt4 
by and lies posterUv to the wct irf it wtppnt. MiMi 
several contortioiis it aniv«i ai dbe mitt «f IIp# Ith^Amm^ 
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anJm MTCnl Iwiliia to Aat tube, also to the 
pinpn : it tlMa liiwit a> flMcat duocckns, re 
the tbjraid fcodr, Aride* iato two Imige bm 
rhich pan la the poaterior m&oe of it« htenl 
and dinde into nomenNB litaBcbes to snj^y th 
gan ; lhe«e keep np a fnt vaMomtous with die 
rior thyroid artery from the external c&rolid 
with the inferior thyroid artery of the oppoeib 
When the middle thyroid artery ia present, tl 
ferior thyroid on one or both sides will be found 

'2. Arteria cERvic.tLis AScsKDEKs: tfaisl 
aometinies arises from that last described, and lu 
the axis ; it is in general a small artery ; it ai 
on the scalenus and rectus capitis lateralis m 
parallel lo the phrenic nerve ; its branches are 
buted to the deep-seated rou»cles on the froi 
sides of the vertebrae ; small twigs accompany it 
vical nerves through the inten-ertebral foraaiil 
anastomose with the vertebral and spinal an 
some branches also unite with arteries deaci 
from the occipital artery. 

VERBALI3 iiuMBRi, is nearly fts large as the i 
thyroid ; it passes across the neck, descending t 
HO IIS to lie somewhat behind the clavicle, and i 
iiecled to the subckvian vein and muscle by 
fa»cia ; it crosses the scalenus muscle, siibclav 
tory, and phrenic nerve, and runs along the ) 
the triangular space before described : when the 
has arrived at the notch in the soperior coetu 
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scapula, it eaten the supra-ipinal foesa more generally 
above, but ■ometimes below the ligament that converts 
that notch into m foramen, sinks between the supra 
spinatiw muscle and the bone, in this fossa it divides 
into two branches, which may be named, from their 
course and termination, the supra and inft^-spinal ar- 
teries. As the supra>scapular artery is passing across 
the neck it sends several recurrent branches to the 
ceDnlar membrane behind the stemo*masloid muscle ; 
some of these pass between the two portions of this 
muscle to the integuments <m die thorax, and some 
mjpffy the stemo-clavicular articulation: the supra- 
soqpular artery frequently arises from the subclavian, 
either in its first or in its last stage; it also often 
arises from a trunk common to it and the transversalis 
oolli, or the internal mammary artery. 

When the sapra*8capular artery has arrived near 
the superior costa of the scapula, it sends off, 

1. Arteria acromialis superior. This branch 
runs downwards, forwards, and outwards ; it generally 
perforates the clavicular portion of the trapezius, but 
sometimes passes out anterior to this muscle : it then 
ramifies on the superior aspect of the acromion pro- 
cess, distributing its branches to the trapeziui^ and 
deltoid nmscles, and inosculating with the arteria 
thoracica-^cromialis, subscapularis, and profunda supe- 
rior. 

The supra-scapular artery also sends off several 
small branches, which ascend, and inosculate with the 
. transversalis colli, and with branches from the occipi- 
tal artery : in a well injected subject, the inosculations 

o2 




between the supra- scapular, tranBversalis colli, andoe- 
eipital arteries, behind the trapezius muscle, appear 
numerons and free, and form a complicated net-work, 
which causes some embarrassment to the dissectot: 
from a careful disseclion of these vessels, however, 
the student mav infer that their inosculations will be 
compeCeoE to afford an ample supply of blood, to llie 
superior extremity, in case the principal artery of the 
limb has been obliterated. When the supra-BCapulur 
arteiy has arrived at the notch or foramen in the su- 
perior costa of the scapula, it gives off several eduH 
branches to the muscles in the vicinity, namety, te 
the trapezius, aerratoa magnns, levator anguli scapuiie. 
&c. ; and having' entered the supra-spinal space, it di- 
vides into its terminating branches. ' 

2. Arteria svpra-spinalis, supplies the suprs- 
spinatus muscle ; it sends some branches through the 
substance of this muscle to the posterior angle of the 
scapula: some of these lie close to the bone, while , 
others accompany the fibres of the muscle towards the i 
shoulder articulation, supply the capsular ligament, ' 
and inosculate with the circumflex or articular er- 
teries. 

3. ArteHa in/Ta-spinalis . This artery, in »\i«< 
appears the continuation of the supra-scapular ; it de- 
scends beneath the acromion, and behind the ^leooiil 
cavity, to the infra-spinal space, where it diviiks 
into several branches : some of these su[>ply the infra- 
spinatus and teres minor muscles, others pass towards 
the base of the scapula, and inosculate with the poete- 
lioi scapular artery', and othere descend close to ih* . 
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bone to the inferior coeta, and inosculate very freely 
with the suhscapular. 

4. ArTEBIA TEANSVERSALIS COLLI. ThlS is 

the last, and largest branch of the thyroid axis : it 
often arises from the subclavian, and is next in size to 
the yertehral and internal mammary arteries. Like 
the last described artery it passes outwards, but at 
some distance above it, and crossing the scalenus anti. 
cus, and brachial plexus of nerves between the sterno- 
mastoid and trapezius muscles, it divides into two 
principal hranches, viz., the arteria cervicaUs su- 
perficialisy and arteria scapularis posterior: before 
thus dividing it gives off several small branches to 
the deep-seated muscles, nerves, and glands, in this 
region. 

1. Arteria cervicalis super^cialis. This artery, 
as its name implies, is distributed to the integuments 
and fascia of the neck, also to the lymphatic glands, 
and to the cervical plexus of neryes situated between 
the mastoid and trapezius muscles : to these muscles 
it gives several branches ; and beneath the trapezius 
it divides into long and delicate branches, some of 
which ascend to meet the descending branches from 
the occipital artery, and to assist in supplying the 
muscles on the back of the neck, while others descend 
towards the acromion and spine of the scapula, and 
inosculate with the supra- scapular artery. 

2. Arteria scapularis posterior in general appears 
the continued trunk of the transversalis colli, but fre- 
quently it arises distinctly from the trunk of the sub- 
clavian artery external to the scaleni niuscles ; it is al- 
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sends several branches to that tube, also to the 
phagus ; it then bends in different directiotui» reaches 
the thyroid body, divides into two large branches 
which pass to the posterior surface of its lateral lobe^ 
and divide into numerous branches to supply this 91^ 
gan ; these keep up a free anastomosis with the supe- 
rior thyroid artery from the external carotid, aoi 
with the inferior thyroid artery of the opposite side. 
When the middle thyroid artery is present, the in- 
ferior thyroid on one or both sides will be found very 
small. 

2. Arteria cervicalis ascekdens: thisbraneb 
sometimes arises from that last described, and notfirott 
the axis ; it is in general a small artery ; it ascendi 
on the scalenus and rectus capitis lateralis musdeSy 
parallel to the phrenic nerve ; its branches are distri- 
buted to the deep-seated muscles on the front aoa 
sides of the vertebrae ; small twigs accompany the ce^ 
vical nerves through the intervertebral foramina, and 
anastomose with the vertebral and spinal arteriee; 
some branches also unite with arteries descendinCT 
from the occipital artery. 

3. Arteria suprascapularis vel traVS- 
vERSALis HUMERI, is nearly as large as the inferior 
thyroid ; it passes across the neck, descending a litdSt 
so as to lie somewhat behind the clavicle, and is 000* 
nected to the subclavian vein and muscle by a dii^ 
fascia ; it crosses the scalenus muscle, subclavian t^ 
tery, and phrenic nerve, and runs along the base ^' 
the triangular space before described : when the arte^ 
has arrived at the notch in the superior costa of tb^ 
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scapula, it esters the 

above, but MmetiBee belov die ligiHBeat that 

that notch into a hnmmm^wiakM h u m^ um the siq»a 

spinatiM muaele and die bet, m thii fivn it dhidtf 

into two biancbesy whidi muf be Baaed, fioai their 

x^one and temiaatiaB, die fl^n and 

teiies. Aa the an^ra-acapafau' aiteiy 

the neck it sends several n c Min m l bMBch e s to the 

ceflnlar membrane behind the steme misleid mnsde; 

some ef diese pans bet we en the twwpoitisni of this 

muscle to the integuments on the thwax, and some 

SDpplj the stemo-davicnbr artimlation: the sopra- 

scapohur artery frsqpientlj arises from the sobchman, 

either in its first or in its last stage; it also often 

arises from a tnmk common to it and the transTersalis 

colli, or the internal mammary artery. 

When the snpra«scapnlar artery has arrived near 
the soperiiH' costa of the sciqpala, it sends o£^ 

1. Arteria acromialis superior. This branch 
runs downwards, finrwards, and oatwards ; it generally 
perfinates the davicnlar portion of the trapezius, but 
sometimes passes oat anterior to Ais muscle : it then 
ramifies on the superior aspect o£ the acromion pro- 
cess, distributing its branches to the tn^pezius and 
deltoid nmscles, and inosculating with the arteria 
tboracica-aciomialis, subscapularis, and profunda supe- 
rior. 

The snpra-scapular artery also sends off several 
small branches, which ascend, and inosculate i;vith the 
transversalis colli, and with branches from the occipi- 
tal artery : in a well injected subject, the inosculations 
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between the supra- scapular, iransversalis colli, andoe- 
cipitat arteries, behind the trapezius mnacte, sppu' 
numerous and free, and form a complicated net-woii, 
which causea some embarrassment to the dissector: 
from a careful dissection of these vessels, however, 
the student may infer that their inosculations will h 
competent to afford an ample supply of blood to it>e 
superior extremity, in caea the principal artery of llie 
limb haa been obliterated. When the supra-scapulsr 
artery has arrived at the notch or foramen in the »"• 
perior costa of the scapula, it gives off several an*" 
branches lo the muscles in the vicmity, namelyil" 
the trapezius, senatus ma°;nus, levator anguli scapiilv> 
&c. • and having entered the supraspinal space, il ^'' 
vides into its terminating branches, 

■2. Arteria siipra-spinalis, supplies the Biipt*" 
spinatus muscle ; it sends some branches through (^ 
substance of this muscle to tlie posterior ang-le of it* 
scapula: some of these !ie close to the bone, whi*' 
others accompany the fibres of the muscle t«ward» ih^' 
shoulder articulntion, supply the capsular ligameo* 
and inosculate with the circumflex or articular aT^ 
teries. 

S. Arteria in/ra-spinalis. Tliis artery, rn siie^ 
appears the continuation of the supra-scapular ; it de-^ 
scends beneath the acromion, and behind the glenoid 
cavity, to the infra-spimd space, tvhere it divides 
int» several branches : some of those supply ihe infra- 
spinatus and teres minor muscles, others pass towards 
the base of Ihe scapula, and inosculate with the pocle- 
rior scapular artery, and others descend close to the 
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i to the inferior coBta, and inosculate very freely 
1 the subscapular. 

'. ArTERIA TRANSVERSALIS COLLI. This is 

hst, and largest branch of the thyroid axis : it 

en arises from the subclavian, and is next in sise to 

a vertebral and internal mammary arteries. Like 

e last described artery it passes outwards, but at 

jme distance above it, and crossing the scalenus anti. 

us, and brachial plexus of nerves between the sterno- 

Jttstoid and trapezius muscles, it divides into two 

principal branches, viz., the arteria cervicaUs su- 

perficialis, and arteria scapularis posterior: before 

thus dividing it gives off several small branches to 

the deep-seated muscles, nerves, and glands, in this 

region. 

1. Arteria cervicalis superjicialis. This artery, 
as its name implies, is distributed to the integ^iments 
and fascia of the neck, also to the lymphatic glands, 
and to the cervical plexus of neryes situated between 
the mastoid and trapezius muscles : to these muscles 
it gives several branches; and beneath the trapezius 
it divides into long and delicate branches, some of 
which ascend to meet the descending branches from 
the occipital artery, and to assist in supplying the 
muscles on the back of the neck, while others descend 
towards the acromion and spine of the scapula, and 
inosculate with the supra- scapular artery. 

2. Arteria scapularis posterior in general appears 
the continued trunk of the transversalis colli, but fre- 
qnently it arises distinctly from the trunk of the sub- 
clavian artery external to the scaleni muscles ; it is al- 
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ways present, but its ori^ is very irregular, it Kmt- 
timea proceeds from the axillary. To expose thiaaf- 
Ury, the trapezius and rhomboid muscles most ^ 
partially divided, nnd some adipose and cellular ineiii' 
brane carefully removed, and the shoulder drawn bx- 
ward : it may be then observed, turning round the siuc 
of the nock behind the levator anguli scapulie maadei 
towards the posterior angle of the scapula ; it tU^' 
bends downwards, and runs in a vertical direclioo 
along the ba^c of the scapula, as far as the infeiiot 
angle of that bone ; in this part of its course it ^ 
covered by the rhomboid muscles, beneath which it 
divides into two or three branches, one of which i!«- 
scenda close to the base of the scapula, the othen 
pursue a parallel course nearer the vertehrje: long 
transverse branches are given off from these to the 
rhomboid, latisaimuB dorsi, and trapezius muscles, 

e pass to the integuments, and others sink deep to 
the extensor muscles of the spine, inosculating with 
the posterior branches of the intercostal arteries. The 
continuation of the posterior scapular artery may be 
traced to the inferior angle of the scapula, where it 
divides into several branches, some of which are dis- 
tributed to the laCissimus dorsi, teres major, and ser- 

18 magnus muscles, and others pass inwards to- 
wards the axilla, and anastomose very freely with the 
subscapular artery. 

The three margins of the scapula are thus bordered 
by arteries, the supra-scapular being somewhat poral- 

\o the superior costa, the posterior scapular to the 
base, and the subscapular corresponding to the iaic' 



OF THE ARTERIES. 145 

nor costa of this bone : these three arteries form 
a chain of inosculations around the scapula, which 
most be of essential service in conveying blood from 
the subclavian artery to the axillary, when the for- 
mer has been obliterated in the third stage of its 
course. 

When the subclavian artery has entered its middle 
stage, it gives off its two last branches, namely, the 
<leep cervical^ and superior intercostal. 



IV. 



ARTERIA CERVICALIS PROFUNDA. 

This artery lies deeply concealed, both at its origin 
and throughout its whole course ; it frequently arises 
in common with the superior intercostal, and some- 
times from the vertebral ; it first runs upwards, out- 
wards, and backwards, sunk between the transverse 
processes of the sixth and seventh cervical vertebrae, 
and between the branches of the brachial plexus of 
nerves ; it then ascends on the posterior surface of the 
cervical vertebrae between the spinous and transverse 
processes, lying close to the bones, and giving off nu- 
merous branches to the deep-seated muscles on either 
^de ; near the occipital bone it inosculates with the 
vertebral artery, and with the deep descending branches 
^fon the occipital. 
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ways present, but its origin if very irregular, it some- 
times proceeds from the axillary. To expose this ar- 
tery, the trapezius and rhomboid muscles must be 
partially divided, and some adipose and cellular ikiem- 
brane carefully removed, and the shoulder drawn for- 
ward : it may be then observe^, turning round the side 
of the neck behind the levator anguli scapulae muscle, 
towards the posterior angle of the scapula; it next 
bends downwards, and runs in a vertical direction 
along the base of the scapula, as far as the inferior 
angle of that bone ; in this part of its course it is 
covered by the rhomboid museles, beneath which it 
divides into two or three branches, one of which de- 
scends close to the base of tho scapula, the others 
pursue a parallel course nearer the vertebrae; long 
transverse branches are given off from these to the 
rhomboid, latissimus dorsi, and trapezius- muscles, 
some pass to the integuments, and others sink deep to 
the extensor muscles of the spine, inosculating with 
the posterior branches of the intercostal arteries. The 
continuation of the posterior scapular artery may be 
traced to the inferior angle of the scapula, where it 
divides into several branches, some of which are dis- 
tributed to the latissimus dorsi, teres major, and ser- 
ratus magnus muscles, mid others pass inwards to- 
wards the axilla, and anastomose very freely with the 
subscapular artery. 

The three margins of the scapula are thus bordered 
by arteries, the supra-scapular being somewhat paral- 
lel to the superior costa, the posterior scapular to the 
base, and the sub -scapular corresponding to the infe- 
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rior costa of this bone : these three arteries form 
a chain of inosculations around the scapula, which 
must be of essential service in conveying blood from 
the subclavian artery to the axillary, when the for- 
mer has been obliterated in the third stage of its 
course. 

When the subclavian artery has entered its middle 
sts^e, it gives off its two last branches, namely, the 
deep cervical/ and superior intercostal. 



IV. 



ARTERIA CERVICALIS PROFUNDA. 

This artery lies deeply concealed, both at its origin 
and throughout its whole course ; it frequently arises 
in common with the superior intercostal, and some- 
times from the vertebral ; it first runs upwards, out- 
wards, and backwards, sunk between the transverse 
processes of the sixth and seventh cervical vertebrae, 
and between the branches of the brachial plexus of 
nerves ; it then ascends on the posterior surface of the 
cervical vertebrae between the spinous and transverse 
processes, lying close to the bones, and giving off nu- 
merous branches to the deep-seated muscles on either 
side ; near the occipital bone it inbsculiates with the 
vertebral artery, and with the deep descending branches 
from the occipital. 
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V. 



AETEEIA ISTEEC08TALI8 SUPEEIOK, 



Aeises dote to the last described bmch fiom the 
lower psrt of the snbdaTianarterj; it immediatelj de- 
scends in front of the neck of the first rib, external ^ 
the first thoracic ganglion of the sympathetic aerte; 
at the first intercostal space it sends a branch, wfaidt 
ronsy like the other intercostal arteries, between ^ 
muscles, supplies these, and sends some branches to 
the integuments, and to the pleura ; the superior in- 
tercostal artery then descends in front of the neck of 
the second rib, and supplies the second interoostd 
space in a manner similar to the first ; but sometimes, 
particularly on the right side, a branch is continued in 
front of the third rib to the third intercostal spice. 
A small branch always connects the superior intercos- 
tal artery to the first intercostal from the thoracic 
aorta. 

The subclavian artery, in the third division of iti 
course, gives o£f no regular branch, though very fre- 
quently some of those arteries, which I have described 
as arising from the thyroid axis, will be found to take 
their origin from it. The transversalis colli, which is 
the third branch of the thyroid axis, and which, when 
regular, divides into the superficial cervical and poste- 
rior scapular, is sometimes a small branch, and ends is 
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the superficial cervical; in tach caMS, die posterior 
Scapular artery will usually be found lo arise distinctly 
fi'Offl the subclavian on the external side of the scaleni 
iiuscles ; it will then pass between some of the nerves 
of the brachial plexus, and pursuing its tortuous course 
towards the superior angle of the scapula, it may be 
traced along the base of that bone. 

In some subjects, the supra-scapular also will arise 
from the external part of the subclavian artery, and 
not from the thyroid axis ; and sometimes the supra 
and posterior scapular will arise by a common trunk. 
From the subclavian a small branch often proceeds, 
and takes the course of the superficial cervical when 
the transversalis colli has been absent; occasionally 
Small branches arise from this division of the subcla- 
vian artery, which deserve no particular description or 
name : they are distributed to the brachial plexus, to 
the scaleni, and deep-seated muscles on the side of 
the neck ; some also pass to the cellular tissue and 
glands in the axilla and to the serratus magnus 
muscle. 

The most regular branches of the subclavian artery, 
in its first stage, are the vertebral, internal mammary, 
and inferior thyroid ; and in the second stage, the 
deep cervical, and superior intercostal. The arteries 
most subject to variety, not as to their situation, but 
as to their origin, are, the supra-scapular and posterior 
scapular arteries, the former, being, when regular, a 
branch of the thyroid axis, and the latter, a branch of 
the transversalis colli, which is also derived from the 
thyroid axis. Both these arteries are concerned, and 
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shoold be avoided in the external operation of 
the subclavian artery. 

The branches of the subclavian arteries wi 
sometimes found to vary in number and size o 
right and left sides of the neck. 
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ARTERIA AXILLARIS. 

The continuation of the subclavian artery receives this 
'name at the inferior border of the first rib, and retains 
it until it arrives at the lower margin of the tendon of 
the latissimus dorsiy and teres major muscles. The 
dissection of the axillarjr artery is difficult, not only in 
consequence of the number of branches it gives oSy 
but also from its being surrounded by the brachial 
plexus of nerves, and by a considerable quantity of 
cellular membrane containing lymphatic glands, and 
several arteries and veins : this dissection, however, 
should be made with great care, as the parts con- 
cerned are of practical importance. The student 
should endeavour to retain the muscles, nerves, and 
vessels, as much in their natural situation as possible, 
and those which must be displaced he should preserve 
in such a manner, as that he may restore them at 
pleasure, so as to study the relative anatomy of the 
different parts contained in the axilla. 

The integuments and cellular membrane are first to 
be removed from the pectoral and anterior portion of 
the deltoid muscles, and from the inferior part of the 
axilla, as far as the latissimus dorsi and teres major 
muscles ; the floor or base of this carity will then be 
observed to be closed by a strong fascia passing from 
its anterior to its posterior border ; this fascia descends 
on the ribs, and is attached externally to the muscles 
of the arm ; (a strong band of muscular fibres some- 

VOL. 1. ^ 
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times connects the margins of the pectoral and latissi- 
mus dorsi ;) in this &scia are distributed several small 
nerves, veins, and arteries : if this aponeurosis be di- 
vided in a direction from the arm to the ribs, the ca- 
vity of the axilla will be opened, and by tearing 
through some loose cellular membrane towards the 
humerus, the trunk of the axillary .artery and vein will 
be brought into view, the latter covering the arterj. 
Along the posterior border of the axilla, also, a large 
vessel may be seen ; this is the sub-scapular artery, 
attached to which are several lymphatic glands ; and 
along the anterior margin of the axilla there is ano- 
ther artery of considerable size, namely, the long tho- 
racic or external mammary, with which also some con- 
globate glands are connected: if the loose c^ulir 
membrane in the middle of the axilla be now remoMt 
a plexus of small arteries and veins will be exposed^ 
the branches of which run in every direction to and 
from the conglobate glands of this region. 

To this view of the axilla from below, the student 
should pay particular attention ; for it is in this direc- 
tion this cavity is to be opened in the operation of eX' 
tirpating diseased glands in the living subject ; fnm> 
this he may learn, that there is no danger in dissect- 
ing in towards the ribs, when the arm is held apart 
from the body, but that if it be necessary to pursue 
the dissection towards the external or humeral side of 
the cavity, or towards its apex, the surgeon should 
proceed with great caution, and keep the back of the 
knife towards the vesseb, as the axillary vein is in 
imminent danger ; and in dissecting towards the po«- 
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temt jMut of tlM axilla, the ooorae and sixe of the 
su&-gcapalar arterj and vein should be recdiected. 
' The gjaads moat freqtieiiUy diseaaed are those imme • 
<fa'ate]y behind the great pectoral muscle ; in extirpat- 
ing these, particularly if they lie near the ribs, no 
vessels of large size are endangered, the thoracic ar- 
teries alone can be wounded. Though the thoracic 
veMek are small, yet they bleed smartly when cut, 
aad there is some difficulty in drawing them out of 
the loose cellular membrane into which their divided 
extremities retract: h^nce, in remoring a tumour 
which has extended deep into the axilla, the surgeon 
is frequently oUiged to pass a ligature around its base, 
and before he cuts it, to tie the fasciculus of vessels 
which are entering its substance; this proceeding, 
no doubt, is often productive of pain and iaoonve- 
niehce, and retards the healing process. 

The student may now proceed with the dissection 
of the axillary artery from above, and should first di- 
vide the great pectoral muscle from its clavicular to 
its inferior edge, avoiding such large branches as may 
tie immediately posterior to it ; the edges of this mus- 
cle being separated, and some loose cellular membrane 
removed, the lesser pectoral will be exposed: this 
muscle does not rise so high as the clavicle, therefore, 
between its superior edge and the subclavian muscle, 
the axillary artery and vein are partly exposed, a 
dense fascia, however, is extended over them: this 
fascia, in some subjects, is very strong, like a liga- 
ment, and is considered as such by some anatomists, 
who have given it the name of costo-coracoid, or co- 
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raco-claviotiar ligament ; it extends from the cartilage 
of the first rib to the coraopid process, and adheres to 
the clavicle and subclavian muscle between these two 
points; it is very strong as it passes over the axillary, 
artery, presenting a lunated edge, which looks down- 
wards and inwards. The . lesser pectoral mnacle 
should be. next divided from above downwards, and the 
edges being separated, the axillary artery and vein 
will be exposed through their entire course ; the di-. 
rection in which these run depends on the relative po-^ 
sition of the arm to the trunk: as the subject lies on 
the table the arm abducted so as to form a. right ioigle 
with the side, the axillary artery runs outwards, back- 
wards, and a little downwards ; but if the arm be ap- 
proximated to the side, the artery will be somewhat 
curved, the convexity towards the shoulder. 

The axillary artery crosses the axilla obliquely, su- 
periorly lying on the thoracic, and inferiorly on the 
humeral side of this region. For the purpose of more 
accurately examining its relations to the surrounding 
parts, the student may divide it into three portions, a 
superior, middle, and inferior. The superior portion 
of the axillary artery rests upon the first layer of in- 
tercostal muscles, and the second digitation of the.ser* 
ratus magnus muscle, and is covered by the clavicular 
part of the great pectoral muscle, and by the costo- 
coracoid ligament. A sharp pointed instrument passed 
obliquely inwards, between the deltoid and pectoral 
muscles, may wound this portion of the artery without 
dividing any muscle ; the cephalic vein, and the aero- 
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mial thoncic artery, will, in all probability, be injured 

hj a woond of thia deacriptioo. 
The middle dmaion of the axillary artery crosses 

tbe ixilla, liee on, and is partly envelqied by the bra- 

cby plexus of nerves, and is covered by both pectoral 
niscles. 

Tbe inferior diird of the axillary artery rests against 
tlie sobscapular mnscle (which separates it from the 
ofRilar ligament of the shoulder-joint) and the ten- 
doBS of the latissimns dorsi and teres major muscles : 
this portion of the artery is only covered by the great 
pectoral muscle and the integuments. 

The axillary artery is accompanied by the axillary 
Tein and brachial plexus of nerves; in the superior 
tbird the vein is superficial to the artery and to its 
sternal side^ the plexus of nerves is posterior, and to 
its aeromial side ; in the middle third the vein is more 
directly in front of the artery, and the nerves are 
around it, forming the axillary plexus, from which 
tbe different branches proceed to the arm ; in the in- 
ferior third the vein is still superficial to the artery, 
and here, in general, it receives several branches from 
different directions. The nerves are generally related 
to this division of the artery in the following order: 
the brachial or median nerve, proceeds from the plex- 
us by two roots, between which the artery is placed ; 
on the humeral side of the artery are the external root 
of the median nerve and the external cutaneous orper- 
forans Casserii ; on its internal side are the internal 
root of the median, the internal cutaneous and ulnar 
nerves; and posterior to it are the circumflex and 
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mu8Culo-8piral nerves : near the lower margin, of the 
latissimus, the internal cutaneous and median nerves 
are sometimes superficial to the artery. 

Before the student proceed to trace the branches of 
the axillary artery, he should consider in what situa- 
tion this vessel may be exposed in the living subject.. 
The proposal of compressing this artery against the se- 
cond rib, I have considered, and endeavoured to re^te, 
when describing the mode of compressing tbe aubda- 
yian above the clavicle ; and if the student will care- 
fully contrast these two situations in the deiad subject, 
I have no doubt he will decide in favour of the latter, 
as that in which compression of the artery can be most 
effectually applied. 

The axillary artery may be exposed in two situa- 
tipns, namely, at the lower and at the upper part of 
the axilla ; in either situation a surgeon may be re- 
quired to tie this artery in cases of wounds or aneurism 
of the upper part of the brachial artery. These ope* 
rations on the axillary artery may be distinguished by 
the terms inferior and superior; the former can be 
easily performed, and is nearly similar to that of tying 
the brachial artery ; the latter, however, is extremely 
difficult and dangerous, and in very few cases only 
ought .to be preferred to the comparatively easy opera- 
tion of tying the subclavian artery external to the sea* 
leni muscles. 

. We shall consider the best mode of performing both 
of these operations; and first the inferior one, because 
it is attended with less difficulty and danger,. and be- 
cause it is more frequently necessary than the superior 
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operation. The axillary artery may be tied, in the 

inferior part of its course, in the following manner : 

the patient should he laid upon a bed or table, the arm 

separated from the side, and the hand supinated ; 

make an incision about two inches in length, through 

tbe integuments, over the prominence of the head of 

the humerus, and between the tendons of the pectora- 

lis major and latissimus dorsi, but a little nearer to the 

latter : by dissecting cautiously through a little cellular 

membrane, the median nenre and axillary vein will be 

exposed ; the former may be drawn, to the humeral, 

the latter to the costal side of the artery ; bending the 

elbow will relax the nerves, and by detaching the sur* 

rounding cellular membrane with the finger, or a blunt 

instrument, an aneurism needle may be passed round 

the artery from the ulnar to the radial side. In this 

part of the operation every precaution must be taken 

to avoid injuring the veins or nerves, their relation to 

the arteries not being uniform : sometimes a nerve will^ 

cross, the artery, and in place of one large vein, there 

may be two or three accompanying the artery, one on 

each side, and one in front. 

1 The superior operation may be performed in the fpl- 
Ipwing manner : the patient may be seated, with the 
shoulder of the affected side inclined backwards ; an 
assistant should be placed behind the patient, with in- 
structions to compress the subclavian artery in the 
event of haemorrhage; a semilunar incision is to be 
made, about three inches long, through the integu- 
ments, commencing about one inch from the sternal 
end of the clavicle, and extending towards the aero- 
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mion process as far as the anterior edge of the deltoid 
muscle, avoiding the cephalic vein and thoradca-acro- 
mialis artery: the clavicular portion of the pectoral 
muscle is thus exposed, and is to be divided in the 
same direction, and to the same extent, as the exter- 
nal wound ; the flap thus formed is then to be everted, 
and some loose cellular membrane being detached, the 
superior edge of the lesser pectoral muscle will be ex- 
posed : in this stage of the operation several branche« 
of the thoracic arteries are in danger of being wound- 
ed. A director should then be insinuated beneath the 
strong fascia extending from the subclavian muscle ta 
the coracoid process, and a portion of this &scia di- 
vided ; some loose cellular membrane and a few small 
blood.vessels being detached with the blunt extremity 
of a director, the axillary vein will be exposed : this 
vessel should be pressed inwards towards the ribSy and 
the artery will be felt or seen pulsating ; it must be 
carefxilly detached from the nerves for a short distance, 
and the aneurism needle directed under it from the 
thoracic to the acromial side* In applying the liga- 



* I think it must be obvious to the reader, that the several 
rules laid down in this work for exposing and tying the principal 
arteries, are applicable to cases of aneurism, or of aecondary 
hemorrhage after operation, rather than to cases of bleeding fron 
gunshot or other wounds. In the latter cases, the surgeon mutt 
obviously be guided by the nature, extent, and direction of the 
wound, and, therefore, no accurate rule can be laid down, nor 
positive coarse of proceeding prescribed ; the wound has in some 
measure commenced the necessary dissection, and the surgeon 
must follow its route to whatever extent may be necessary, to 



OF THE ARTERIES. 157 

tore, it is to be recollected, that one of the larg^ nerves 
of the plexus inclines to the front of the artery, and 
haWog a pulsation communicated to it, might he mis- 
taken for the artery itself. 

Even on the dead hody, this operation is by no 
means easily performed ; but on the living subject it 
must be attended with considerable difficulty, particu- 
larly in corpulent persons, the depth at which, in such 
individuals, the artery Hes, together with its compll- 
cated relations, must render the application of a liga- 
ture to it particularly hazardous. It appears to me 
that few cases can occur in which the operation now 
described ought to be preferred to that of tying the 
subclavian artery external to the scaleni muscles ; at 
tbe same time it must be admitted, that an extensive 
wound passing through the pectoral muscle may ex- 
pose the axillary artery, so as to render the application 
of a ligature to it in this situation comparatively easy : 
in this latter case, the surgeon will not follow the ex- 
act directions just now laid down, but will either open 
tbe wound fully, so as to expose tbe bleeding vessel, 
or will enlarge it freely by dividing the integuments 
^ great pectoral muscle in the course of the artery, 
as far as may be necessary. 



expose and secure the bleeding ve»se], without any regard to 
louscular or other coverings. I feel it incumbent on me to make 
^hese few remarks, in consequence of some observations in Mr. 
G\itkrie's valuable work on ** Diseases and Injuries of the Arte- 
n«s,'' p. 256, and from which, I fear it might be inferred, that I 
^ inculcated a different line of practice in cases of haemorrhage 
fliom wounds, from that of which I fully approve* 
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Mr. Shaw, in Manual of Anatomy ^ vol. i. p. 
344, having concluded the acconnt of Mr. Todd*8 
case of subclavian operation, says, '' the anatimiy of 
the artery below the clavicle should be more interest- 
ing to the student, for the tying of it is a more prac- 
ticable operation, and has occasionally been attended 
with success." Surely Mr. Shaw does not mean to 
infer, that in a healthy subject it is an easier operation 
to expose the axillary artery, by cutting through the 
pectoral muscle, than to tie the subclavian artery 
above the clavicle, where it is covered only by the 
general integuments of the neck ; or should an opera- 
tion be required in a case of axillary aneurism, that it 
is even practicable, in the majority of instances, to pass 
a ligature round the artery between the seat of the 
disease and the clavicle. The number of cases in 
which this operation has been performed are very few, 
and although it has in one or two instances been suc- 
cessful, yet from an impartial review of the cases, and 
still more from an attentive examination of the relative 
anatomy of the artery above and below the clavicle, 
and from having frequently practised the operation on 
the dead subject, in both these situations, I cannot 
avoid coming to a conclusion very different from that 
which Mr. Shaw has deduced from a comparison of 
the artery above and below the clavicle. The conclu- 
sion which I feel disposed to draw from such a com- 
parison is, that in every case of axillary aneurism, in 
which an operation is not contra-indicated by general 
or local objections, that the operation of tying the sub- 
clavian above the clavicle, external to the scaleni 
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muscles, ought to be preferred^ as being more easily- 
performed, and being attended with less danger and 
injury to the surrounding parts. 

The student may now proceed to trace the branches 
of the axillary artery; these are distributed to the 
muscles and glands in the axilla, to the parietes of thd 
thorax and the muscles of the shoulder : their number 
is uncertain, and the order in which they arise irregu- 
lar. Seven principal branches may in general be ob- 
served ; four of these are called thoracic arteries, from 
their destination, and are distinguished by the names 
of, 1st, thoracica acromialis, 2d, thoracica suprema, 
«3d, thoracica alaris, 4th9 thoracica longa: three 
branches pass outwardly, and supply the great mass of 
muscles around the scapula and should^r-joint ; these 
branches are named arteria subscapularis, circumflexa 
posterior and anterior : these external branches, al- 
though not constant in their size or situation, yet are 
much more uniform than the thoracic branches, which 
are peculiarly uncertain in number and origin. 
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J. 



ARTERIA THORACICA ACROMIALIS, 

Is an artery of considerable size ; arises immediate j 
beneath the clavicle and above the pectoralis minor, 
opposite the fissnre between the deltoid and pectcNral 
moBcles, through which the cephalic vein passes to 
join the axillary, vein. This artery is Jike a short 
axis ; it stands out from the front of the axillary ar- 
tery, and soon divides into a lash of branches which 
pursue three directions ; first, several pass inwards and 
backwards towards the serratus and pectoral muscles, 
and anastomose with the intercostal and mammary ar- 
teries ; secondly, two or three pass forwards and down- 
wards, accompany the cephalic vein, are distributed to 
the deltoid muscle and interments of the shoulder^ 
and anastomose 'with branches from the circumflex 
and superior profunda arteries; the third set of branch- 
es run towards the acromion process, one large branch 
(inferior acromial artery) passes to the superior sur- 
face of this process, and joins the acromial inoscula- 
tion between this artery, the transversalis colli, and 
supra-scapular artery ; the remaining branches run be- 
neath the deltoid, supplying this muscle and the large 
bursa between it and the capsular ligament; these 
communicate freely with branches of the circumflex 
arteries. 
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II. 

ARTERIA THORACICA SUPREMA, 

Fbequeutly arises from the last described artery, 
sometimes above it, but in general immediately below 
it, and at the superior margin of the lesser pectoral 
muscle. The great pectoral must be divided to expose 
this artery, the branches of which are distributed to 
the two pectoral muscles, to the cellular membrane be- 
tween them, also to the parietes of the thorax, and they 
inosculate with the mammary and intercostal arteries. 



III. 



ARTERIA THORACICA ALARIS, 

Arises about the middle of the axilla, acd immediate- 
ly divides into several branches; these supply the 
glands and cellular membrane in the cavity of the ax- 
illa; some pass across to the intercostal muscles, 
others to the pectoral and sub-scapular muscles ; these 
arteries, with their accompanying veins, together with 
several nerves which pass from those in the intercos- 
tal spaces to the inner side of the arm, form an intri- 
cate plexus across the axilla. This alar thoracic ar- 
tery frequently arises from some of the other thoracic 
branches ; a fasciculus of small arteries, arising either 
from the axillary or some of its branches, often sup- 
plies the place of this alar or axillary thoracic artery. 
VOL. I. <i 
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IV. 



V. 

ARTERIA SUB-SCAPULARIS, 

Is generally the largest and most regular branch o' 
the axillary artery ; it arises opposite the lower eig* 
of the sub-scapular muscle, is at first covered by sotD* 
of the nerves of the brachial plexus, runs backward* 
nnd downwards parallel to the inferior costa of th^ 



A 



ARTERIA TIIORACICA L0N6A, VEL MAMMARM j 

EXTERNA, j 

Arises opposite the lower margin of the peetoiw* 
minor, to which it runs parallel, and descends tkiog 
the side of the thorax, between the great pectoral ta^ 
serratus muscles, giving branches to these and to the 
integuments ; it also sends branches across the vS^ 
to the sub-scapular muscle : this artery, like the odi^r 
thoracic, anastomoses with the internal mammary and 
intercostal arteries. 

In some subjects there are ^ve or six thoracic 
branches arising from the axillary artery, while ia 
others, on the contrary, there are only two arising ^' 
parately, and from these the other branches proceed. 
The thoracim acromialis and longa are the most rega- | 
lar ; from the former, the thoracica suprema frcqnenlly I 
arises, and from the latter the thoracica alaris. 1 
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scapula, is accompauied by a large vein, and at about 
one inch and a half distance from its origin it divides 
into an anterior and posterior branch. 

1. Ramus anterior, in direction, but not in 
size, appears as the continued trunk ; it runs along 
the lower edge of the sub-scapular muscle, and inter- 
nal to the serratus magnus and latissimus dorsi : near 
the inferior angle of the scapula it divides into nume- 
rous branches, some of which are distributed to the 
surrounding muscles, and descend along the side of 
the thorax ; others pass into the substance of the sub- 
scapular muscle, and several continue as far as the in- 
ferior angle of the scapula, where they inosculate 
freely with the posterior scapular artery, which is in 
general a branch of the transversalis colli. 

2. Ramus posterior, or arteria circumflexa 
flcapulaa, bends round the inferior costa of the scapula, 
and passes out of the axilla through a large opening, 
which is bounded in front by the long portion of the 
triceps, below by the teres major, and above by the 
scapula and muscles which adhere to its inferior cos- 
ta ; to these muscles this vessel sends several branches. 
The termination of this artery on the dorsum of the 
scapula may be exposed by placing the arm across the 
chest, dividing the posterior third of the deltoid mus- 
cle, and cutting through some of the fibres of the teres 
minor and infra-spinatus muscles ; the arteria circum- 
flexa scapulae will then be seen dividing into an as- 
cending and descending branch. The ascending, or 
the arteria infra-spinata, ascends in the infra-spinal 
fi>ssa, close to the bone, a little behind the neck of the 
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scapula, and joins the supra-scapular artery, which 
descends beneath the acromion process: this arte- 
ry supplies the muscles on the dorsum, and sends 
branches to those connected with the base of the 
scapula, these join the posterior scapular artery; 
others run towards the shoulder, enter the deltoid 
muscle, and anastomose with the circumflex arte- 
ries ; others ascend towards the acromion, and unite 
with branches from the supra-scapular and thora- 
cica-acromialis arteries. The other division of the 
circumflexa scapulas runs downwards and backwards on 
the teres major and latissimus dorsi muscles, and at 
the inferior angle terminates in a free anastomosis 
with the posterior scapular artery, and with the ante- 
rior branch of the sub-scapular. 

If the student will now observe the situation of the 
subscapular artery and its anterior branch, he will 
learn, that in operations in the axilla, it can be endan- 
gered only by dissecting towards the posterior part of 
this cavity. To the numerous and free inosculations 
that exbt around the scapula, and in which the 
branches of the sub-scapular artery bear so conspi**' 
cuous a part, the arm must be principally indebted for 
a due supply of blood, when the subclavian artery has 
been obliterated : to this anastomosis, however, I shall 
again refer, when taking a general review of the ar-» 
teries of the superior extremities. 
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VI. 

AETERIA CIRCUHFLEXA POSTERIOR, 

^itsis from tiie posterbr part of the axillary artery, 
vsiy aear Uie nb-scapular, and sometimes from the 
Uter ; a smaU part only of this artery can be seen in 
ike axilla, for it imasediately bends backwards and 
tstwaids, and leaves the axilla, by a large opening in 
hmt of the long head of the triceps, and behind the 
kiuaeras, botuided below by the tendon of the latissi- 
miu dorsi, and above by the capsular ligament. The 
eircttmflex nerve accompanies this vessel, and both 
cneirde the neck of the humerus. The branches are 
exposed by making a transverse incision through the 
Utoid moscle, the trunk of the artery will be then 
eherved passing on the outside to the forepart of the 
hnaeras, giving numerous branches to the deltoid 
^Q8(de, some of which ascend to the acromion process 
M dfaoolder-joint, others descend in the direction of 
^ humems, and inosculate with the superior profun- 
^t ft branch of the brachial artery. 



VII. 



AETERIA CIRCUMFLEXA ANTEBIOA, 

|s imaller than the last described artery, from which 
It BOQietimes arises ; in other instances it is given off 
^ ^ subscapular, the brachial, or the superior ]m:o- 

*q2 
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fiinda; it usually arlseG, however, from the from of the 

illaiy artery opposite, or a little iaferior (« the pa«- | 
tErior circumflex artery. It pasBea outwards, and for- I 
wards behind the external cutaneous oerve, coram- I 
brachialis, biceps and deltoid muscles ; it lies close K 1 
the humerus; its branches are distributed to the Jutn- I 
cles which cover it, also to the bone and (o the cnptii' l| 
lar ligament ; two or three branches ascend aloog t^^ k 
bicipital groove to the articulation, and supply the *V fi 
noviol membrane. This artery anaatomoses direci'!' 
with the posterior circumflex, superiorly with the (^ 
racica-acromialis, and inferiorly with the BopeH*' 
profunda. 

From the manner in which these circumflex or »f- 
tjcular arteries encircle the neck of the humetuB, tbT 
and their accompanying veins are liable to be lacenf** 
in fractures of that part of the bone; and in s^" \ 
caaea there is frequently considerable ecchyraosis in* 
swelling in the directioD of the axilla. These circuio' 
flex arteries must be concerned also, not only in th' 
amputation at the shoulder-join t^ but also in removiOfC 
the head uf the bone, when fractured, or comminute<> 
by a gun-shot, or when carious from disease or acci' 
dent. 

In the dissections which the student may nutke of 
these arteries, he must not expect to find every thin^ 
lo correspond exactly with the foregoing detail; it 
would indeed be impossible to give such a description 
u could embrace all the varieties that arc met with 
in this part of the arterial system ; nor is the want of 
■uoh attended with any disadvantage ; a knowledge of 
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^ hct that such irregularities do frequently exist in 
titeong;in of these arteries, is sufficient to lead to this 
pnetiGal rule, that in all operations in their vicinity 
great caution is to be observed. 

There is, however^ one variety in the axillary artery 
occasionally met with, which is calculated to perplex a 
surgeon not a little when engaged in an operation on 
this vessel ; that is, its division into the arteries of the 
fi>re arm ; this sometimes occurs so high as the lower 
vtxtpn of the subclavian muscle, but it is more fre- 
quently met with below this point. 

When the axillary artery thus divides into two 
branches, the larger and deeper one receives the name 
of axillary or brachial, as it is to supply the arm ; the 
smaller branch is generally found to become the radial 
artery, or near the bend of the elbow to join the pro- 
per brachial artery. 

If a surgeon, in proceeding to tie the axillary arte- 
fj, were to find two vessels, the difference in the size 
and situation of which could not enable him to distin- 
guish the brachial from the irregular branch, he should 
endeavour to ascertain, by the cessation of pulsation in 
the tumour on pressure, which is the proper branch to 
secure. This expedient, however, will not answer in 
erery case, for sometimes there are two or three cross 
branches uniting these arteries as they descend along the 
arm ; of this I have found several examples. A know- 
ledge that such an arrangement of these arteries does 
occasionally exist, may serve as an additional induce- 
ment with the operator to lay bare the artery near the 
seat of the disease ; though such practice be not advi- 
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sable in aneurism in the inferior extremities, where tli 
coats of the artery are in general found more or lea 
diseased, yet as aneurism in the superior extremities 
is usually the effect of injury, there is no objection to 
passing a ligature around the ressel near the aneuns- 
mal tumour. If the extent of the disease did not ad- 
mit of this being done, the operator must tie both ar- 
teries, and I believe, he need not hare any apprehen- 
sion as to the capability of the anastomosing branches 
establishing a collateral circulation sufficient to lop- 
port the limb. 
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ARTERIA BRACHIALIS. 

From the inferior margin of the tendon of the teres 
major muscle to the bend of the elbow, the conti- 
nuation of the axillary artery receives the name of 
brachial. To expose this artery, the student should 
£rst raise the integuments from the arm and upper 
part of the fore arm, preserving the cutaneous veins in 
their natural situation, particularly at the bend of the 
elbow, where venesection is usually performed. 

The cutaneous veins of the arm arise from a plexus 
of these vessels on the back and front of the hand and 
fingers by three principal branches, viz., the vena 
cephalica, basilica, and mediana. The vena cephalica 
ascends along the radial side of the fore arm to the 
bend of the elbow, where it receives the branch of the 
median vein, called median cephalic ; it then conti- 
nues to ascend along the outer side of the arm, at 
first lying between the biceps and supinator radii lon- 
gus, then between the biceps and triceps, and lastly, 
between the pectoral and deltoid muscles ; a little be- 
low the clavicle it sinks deep to join the axillary vein. 
The cephalic vein b accompanied from the elbow to 
he hand by branches of the external cutaneous nerve. 

The basilic vein ascends on the ulnar side of the 
fore arm, and near the bend of the elbow receives the 
median basilic branch from the median vein ; the ba- 
silic vein then aacends along the inner side of the bi-> 
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on the brachialb anticus muscle. At the upper and 
inner side of the arm, the brachial artery lies between 
the coraco-brachialia and triceps muscles, but in ili' 
middle and lower thirds, it is between the bicepi nnd 
triceps muscles, which are connected to each other by 
the fascia of the arm ; in the middle third of the arm, 
it should be particularly obflerved, that the belly of the 
biceps overhangs the artery. The brachial artery i» 
accompanied by two veins, one on either side; the 
basilic vein also sometimes runs siiperficial to it as b' 
na the axilla, where it joins the axillary vein: the v«- 
nse comites are frequently connected by small braocb- 
es, which run spirally, and furm plexares arouivl 
the artery. The internal cutaneous nerve runs p»- 
rallel and superGcial to the artery, the ulnar Mtn 
IB on its ulnar and posterior side, and se|iarated from 
it, in the inferior third of the arm, by the intermus- 
cular li^ment ; in the upper third of the arm. 
the median, or brachial and the e.tternal cutaneous 
nerves are on the external or radial side of the ar- 
tery, but in the middle third of the arm, the brachial 
nerve crosses the artery superficially, and inferiorly it 
lies to its ulnar side, separated from it by some cellu- 
lar membrane, and by one of the veuee comites ; thia 
relative poaicion of the median nerve to the artery t* 
subject to variety ; near the axilla it often lies on the 
ulnar side of the artery, and in the middle of the arm 
it sometimes passes between the artery and the bone ; 
hilt, inferiorly, the nerve very generally lies to the ul- 
niir side. This circumstance should be recollected in 
the operation of tying the brachial artery. 
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When the artery arriyes near the bend of the el- 
^w, it recedes a little from the surface, and passes 
ioto a space which is bounded extemaUj by the snpi- 
nator-longus mnscle, internally by the pronator teres ; 
the brachialis anticns muscle and the elbow-joint 
iNHmd it superiorly and posteriorly, and the triangu- 
lar or semilunar haoA of the biceps covers it in 
fmt; into this space the brachial artery and reins, 
the median nerve, and tendon of the biceps, all de- 
scend, the artery lying between the nerve and ten- 
V the latter being to its radial, and the former to 
its ulnar side. In this space, and in general opposite 
to the coronoid process of the ulna, the brachial divides 
into the radial and ulnar arteries ; in size, the ulnar 
^ the principal branch, but in direction, the radial ap- 
p(>an the continuation of the brachial. 

The branches of the brachial artery are very nume- 
1008; few, however, observe any regular course, or 
We received distinct names ; through its entire extent 
it sends branches externally and internally ; from its 
internal side arise its three principal branches, and 
tvhkh have been considered sufficiently regular and 
large to have received distinct names : these are, arte- 
na profunda superior, profunda inferior, and anasto- 
iQotica magna. In addition to these, however, seve- 
ral small branches pass to the triceps and integu- 
ments. When there is a division of the brachial high 
in the arm, in general one only of the branches gives 
off the several arteries just enumerated. 



VOL. !• 



174 SURGICAL ANATOMY 



I. 



ARTfiRlA PROFUNDA SUPERIOR, 

Is generally the first branch of the brachial ; it arise» 
a little below the tendon of the teres major muscle, 
from the posterior part of the artery ; it immediately 
sends off several branches to the triceps and coraco- 
brachials muscles, and some, which ascend along the 
humerus and deltoid muscle to anastomose with tbe 
circumflex and acromial thoracic arteries. The supe- 
rior profunda artery then descends, inclining a little 
backwards and outwards between the bone and long 
portion of the triceps, having the second and third di- 
visions of this muscle on either side ; it sends off seve- 
ral twigs to the triceps, and about the middle of the 
arm divides into two branches. One of these descends 
towards the olecranon, between the humerus and tri- 
ceps, supplying the latter, and sending branches to 
the elbow-joint, which anastomose with the ulnar and 
interosseous recurrent arteries ; the other branch of 
the superior profunda may be named the musculo- 
spiral artery, as it accompanies the nerve of that 
name round the back part of the humerus, it pierces 
the second portion of the triceps, and descending to- 
wards the external condyle, divides into several 
branches; some of these pass behind, others along, 
and some anterior to the ridge leading to the external 
condyle ; the anterior branches descend between the 
supinator longus and brachialis-anticus muscles^ lie 
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close to the bone, and are covered by the musculo- 
spiral and external cutaneous nerves and the cephalic 
Yein ; these branches anastomose very freely ivith the 
^ial recurrent artery, while the external and poste- 
rior branches inosculate with the interosseous recur- 

^Qt. 

The superior profunda artery sometimes arises from 
the sob-scapular or from the posterior circumflex, and 
in some instances it is so large as to appear like a 
(Brision of the brachial artery itself, in which case it 
iends o£f the next branch, or the inferior profunda ; 
the musculo-spiral branch also is frequently very 
luge, and may require a ligature in amputation of the 
ana, particularly if there have been any long con- 
tinued disease of the elbow-joint ; this artery lies very 
dose to the. bone> and escaping observation at the 
tiffle of the operation, may bleed smartly some hours 
afterwards; the surgeon should, therefore, examine 
far it, and with tenaculum or forceps draw it out of a 
teodinous canal into which it frequently recedes. 



II. 



ARTERIA PROFtJSDA INFERIOR. 

This artery usually arises in the middle third of the 
arm, opposite the insertion of the coraco-brachialis 
muscle; it pierces the internal intermuscular ligament, 
and ascends obliquely inwards and backwards to the 
fossa between the internal condyle and olecranon pro- 
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cess, where it ends in a free inosculation with the 
posterior ulnar recurrent. The inferior profunda at 
first lies on the coraco-brachialis tendon, then on the 
brachialis posticus, or third division of the triceps, 
and is accompanied by the ulnar nerve, which lies on 
its internal or ulnar side. This artery gives branches 
to the integuments and to the brachialis-anticus mus- 
cle, some of which inosculate with the anastomotica 
magna. In the dissected arm, the inferior profVuida 
artery appears at some distance from the brachial, but 
if the triceps be pressed forward towards the biceps, 
so as to place these muscles as nearly as possible in 
their natural relations, those vessels will be found, very 
close to each other; so that, in cutting down upOnthe 
brachial artery, in the middle of the arm, in the liv 
ing subject, the inferior profunda, ^m its sittiatioD, 
and from its being accompanied by the ulnar nerve, 
may be mistaken for the brachial ; this^ ^rror, how- 
ever, may be avoided by recollecting that the brachial 
artery is the nearest to the biceps, and is a little 
covered by that muscle ; in general, also, there is a 
material difference in size between the two vessels. 



III. 



ARTERIA ANASTOMOTICA MAONA, 

Arises from the brachial in the lower third of the 
arm, runs inwards and a little downwards towards 
the internal condyle, bends very tortuously across 
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the bnichudis.antici]S muscles, pierces the inteiHal in* 
termoscolar ligament, and between the olecranon pro* 
cess and internal condyle, anastomoses with the infe* 
nor profunda, and with the posterior ulnar recurrent 
arteries. As the anastomotica magna is crossing the 
brachialis muscle, branches ascend from it to meet the 
inferior profunda, and others descend in front of the 
inoer condyle, and join the* anterior ulnar recurrent ; 
one or two small lymphatic glands may, in general; be 
seen attached to this artery or its branches. This ar- 
teiy sometimes arises from the ulnar. It is not unfre* 
quently absent, small branches from the brachial and 
uioar recurrents supplying its place. In cases of high 
<limion of the brachial artery, the branches just enu. 
Iterated generally arise from that which is to become 
the ulnar, sometimes the anastomotica comes from the 
radial branch. 

From the radial side, as well as from the pos- 
terior part of the brachial artery, arise several branch- 
es; these may be considered under the general 
iiame of muscular arteries ; there are generally three 
or four of considerable size, one goes to the co- 
f^-brachialis, two or three to the biceps, and one to 
the brachialis-anticus muscles; all these anastomose 
with each other and with the muscular branches of 
the profundse arteries. About the middle of the arm 
the brachial artery gives off from its outer side a 
branch called Arteria Nutritia Humeri; this artery 
generally pierces the tendon of the coraco-brachialis 
iQuacle, and sends several branches to the surround* 
^Qg parts ; it enters the bone obliquely downwards, and 

r2 
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soon divides into many branches, which run in different 
directions to supply the cancelU and medullary mem- 
brane of the humenis, and to anastomose with the 
other nutritions vessels which enter the bone at its 
extremities. 

If the humerus be fractured near its centre, this 
artery may be injured, and may pour out blood in such 
quantity as may prevent or retard the process of bony 
union. I have heard of one case; in which an aneu- 
rism of this artery ensued on a fracture of the bone, 
and amputation was deemed necessary. This artery 
sometimes arises from the superior profunda. 

If the arteries of the arm be minutely injected and 
carefully dissected, the student will observe numerouc) 
anastomoses to exist from the shoulder to the elbow ; 
some occur in the integuments, several in the mus- 
cles and even round the bone many arteries may be 
seen inosculating with each other. Around the elbow 
also a free communication takes place between the 
different branches of the brachial artery and the seve- 
ral recurrents from the fore arm, through which the 
radial and ulnar arteries will receive an ample supply 
of blood, when the brachial artery shall have been 
obliterated near its inferior extremity; even if this 
trunk be obliterated near the axilla, collateral circula- 
tion will be established through the inosculations of 
the scapular, acromial-thoracic, and circumflex arte- 
nes, with branches of the superior profunda ; and the 
anastomoses of the profundse arteries, and anastomo- 
lica magna, with the recurrent branches of the radial 
and ulnar arteries, will complete the chain of comma- 
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nication between the vessels of the shoulder and 
those of the fore arm. 

Before the student proceeds to dissect the arteriet 
of the fore arm, he should consider what practical de- 
ductions may be drawn from the dissection he has 
made of the brachial artery ; he may first obsenre the 
practicability of compressing this artery in almost any 
part of its course^ and may learn the direction in 
which the pressure should be tipplied in the different 
partff of the limb ; if the artery is to be compressed in 
the upper part of the arm, the compress should be 
placed on the ulnar side of the humerus ; and at any 
point inferior to this, the biceps must be the guide, 
and the compress should be small, so as io admit of 
being pressed a litde under the iimer edge of this 
muscle. The brachial artery is most favourably situ- 
ated for compression as it is passing over the insertion 
of the coraco-brachialis muscle; pressure, however, 
applied in this situation, is attended with acute pain, 
in consequence of the median nerve being unavoid- 
ably pressed with the artery against the bone. 

The operation of tying the bradiial artery may be 
required in cases of wound, of aneurism of the brachial 
artery, or of the radial, ulnar, or even of the interos- 
seous* arteries in the upper part of the fore arm. The 
brachial artery may be exposed in the upper part of 
its course in the following manner : the patient may 
be laid horizontally, or seated on a low chair, and the 

* See Dublin Hospital Reports, vol. iii.p. 135. 
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affected arm raised from the eiile, and placed on a 
table, the hand Eupinated ; feel toi the pulsation of the 
artery, and observe the line of the coraco-bntchiili* 
iiiuscle,Bnd along the ulnar side of this muacle mate 
an incision through the integuments about tvco incIiM 
and a half lon^, and divide the eubjacept cellnlv 
membrane cautiously, so as to avoid injuring the in- 
ternal cutaneous nerve or the basilic vein, whicii 
sometimes runs superGcJaliy as high as the axilla; tli^ 
fascia of the arm is next to be divided in the sane ili- 
reclion as the external incision. The operator shonlii 
recollect, that in this situation the ulnar and inleriul 
cutaneous nerves are on the ulnar side of the rewi, 
and that the external cutaneous and median nerre* 
are on its ra<lial side, but that the median nerve in 
some subjects is superficial to the artery in this part of 
the arm: if the fore arm be flexed, these several 
nerves become relaxed, and can be draun to eilli^^ 
Hide, then by removing some cellular membrane, ih' 
brachial artery and veins may be observed. It will 
Kometimes happen that the nrterj', when i>xpo9ei]< 
does not pulsate, and there may be some ditficul'y 
n distinguishing it from the nerve or veins ; alter- 
nately compressing the vessels at the inferior imd su- 
perior extremity of the wound, may assist in the di>- 
criminatiop, and putting the arm in a relaxed position 
may restore pulsation in tlm artery : the opereUK 
should carefully separate the veins from the arteo- 
aud then pass the aneurism needle around the latter 
directing it from the ulnar to ihe radial side, i 
ivoidin;; the veins and nerves on either side. 
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Should two arteries be exposed, in consequence of 
a high division, the operator should endeavour to ai« 
certain, by pressure, wbich vessel communicates with 
the wound or anenrismal sac, and apply the ligature 
accordingly ; but if the pulsation cease only when 
both vessels are compressed, he will be justified in 
tjing both, as he may then conclude that these arte- 
ries commimicate with each other above the seat of 
disease or iigury. 

The brachial artery may be tied in the middle divi- 
sion of its course, by making an incision along the 
uhuur side of the biceps muscle, of the same extent 
and with the same caution as was recommended in the 
former operation; the fascia of the arm being divided, 
the operator should bend the fore arm, so as to relax 
the biceps, and dien, by raising the inner margin of 
this muscle, the brachial nerve will be exposed, lying 
anperficial to the brachial vessels ; (in some subjects, 
however, the nerve lies between the artery and bone :) 
this nerve is to be drawn inwards with a blunt hook, 
and the biceps pressed outwards by a broad curved 
retractor, the brachial artery and veins are then ex- 
posed, and the operation is to be concluded as before. 

In performing the operation in this situation, there 
is danger of mistaking the inferior profunda artery 
and ulnar nerve lor the brachial artery and nerve, par- 
ticularly if the collateral vesseb have become enlarged 
in consequence of disease obstructing the fiow of blood 
through the main trunk ; hence, the neceissity of di- 
recting the incision towards the biceps, or towards the 



182 SURGICAL ANATOMY 

axis of the humeras, rather than inwards or backwards 
towards the triceps* 

For the cure of aneurism, which occurs at the bend 
•f the elbow, in consequence of the artery bising 
wounded in perA)rming venesection, the brachial ar- 
tery should be tied in the inferior part of its course, 
and as near as possible to the aneurismal sac ^ in 
HVLch a case the surrounding parts are often greatly 
changed, not only in their appearance, but in their 
relative situation; indeed in some cases the tumour 
itself will be the only guide to the artery which sup-* 
plies it. In performing the operation in this situation, 
the surgeon should recollect, that the brachial nerve is 
on the ulnar side of the artery* 

The student may now direct his attention to the 
relative position of the cutaneous veins to the artery 
at the bend of the elbow : he should first replace the 
fascia of the biceps, and observe how this binds down 
the artery into the triangular space which it covers, 
and from this he may infer how capable it is of re- 
straining the growth and modifying the form of an 
aneurism in cases in which the brachial artery has 
been wounded through this aponeurosis ; if he replace 
the cutaneous veins, he will observe, that the median 
basilic mns nearly parallel to the brachial artery, but 
superficial to the aponeurosis of the biceps, in conse- 
quence of which this vein is observed, in the living 
arm, to stand out more prominent than the other cu- 
taneous veins, and is, therefore, more frequently se- 
lected for blood-lejtting. The student should particu- 
larly observe, that this fascia does not, in general, 
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seiNmite the ran and arteiy for any coniiderable dia* 
taoce, and be ought, therefore, to recollect, that, in 
perAinning Teneaection, if he perforate the median 
bvilic vein exactly oppoaite the angle of flexion of the 
elbonr, or a little above it, in these situations the ar* 
tery is not separated from the rein, nor is it protected 
by this aponenrosia. Sometimes the brachial or ra- 
dial artery is woanded by very bold and ignorant pre* 
tendera, without the rein being opened at alL 

If the basilic vein be opened below the bending of 
the elbow, and that the lancet pierce the vein and fas- 
cia of the biceps, and then wound the brachial or radial 
artery, the patient wiU, most probably, have an ordi- 
nary circumscribed aneurism, in consequence of the 
pressure which is immediately applied to stop the 
haemorrhage exciting adhesive inflammation around 
the blood that has been effused beneath the fascia of 
the biceps and of the fore arm ; in such a case, the 
jsargeon must tie the artery in the inferior division of 
its course, and as close to the disease as he possibly 
can. 

I do not recollect a case of this sort of circumscribed 
aneurism, from the infliction of a simple wound, in 
which it has been necessary to open the sac, or tie 
the artery below it, I am therefore disposed to place 
full reliance on the practice of simply laying bare 
the vessel as close to the tumour, as circumstances 
will permit, and tie it with a single ligature. Dr. 
CoUes, whose experience and g^eat opportunity for 
observation render every practical remark of his wor- 
thy of attention, thus expresses himself on this subject, 
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in his Course of Lectures on the Theory and Pradioff 
of Surgery : '^ I hare operated repeatedly^ and with stic- 
cessyfor the cure of circumscribed brachiteil aneurism, itt 
consequence of injury to the artery in performing rene- 
section ; I have abo A^quently assisted others in ope^ 
rating for the same cause, and with the same result, and 
I never yet found it necessary to open the anenrismid 
sac, or to look for the vessel below the tumour, or te 
apply more than one ligature around the artery, and 
which I think ought always to be tied as near as possi- 
ble to the seat of the disease ; for in this species of 
aneurism, the coats of the vessel have not undergone 
any morbid change, as is generally the case in anenruno^ 
in the inferior extremity/' 

I have known several cases of this species of anetl- 
rism, and from the same cause in young perscms, in 
whom a perfect recovery was accomplished by the ap^ 
plication of gentle pressure on the part, by bandaging 
the fingers, hand, and fore-arm, by rest and suitaMe 
constitutional treatment ; I should, therefore, reeom^ 
mend in almost every recent case of this disease, a 
trial of this practice before having recourse to an 
operation;* at the same time, however, it is right td 
observe, that pressure ought not to be indiscriminately 

* Were a surgeon present at, or immediately after the occur- 
rence of such an accident, should he at once extend the wound §• 
as to expose the artery, and tie it both above and below the 
opening, or should he close the external wound, and attempt the 
cure by compression 1 I do not consider this question to be de* 
cidedly settled even at the present day^ my own experience 
would incline me to give a fair trial to the latter practice. 
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^ffikdi nor too kmg persisted in, as in some cases it 
aaj iodnce absorptioii, or ulceration in the intega- 
nents, and expedite the progress of the tnmonr to the 
lor&cey and in others it may convert a circumscrihed 
ato a difibsed aoeiirism, and thus aggravate the dis- 
use.* Brachial aneurism, howeveri which commences 
It the bend of the elbowi in consequence of a wound, 
IS not always eireumscribed ; sometimes the tamour 
tttends up the arm between the biceps and triceps 
iBoades, the fascia of the arm and the intermuscu- 
cdar ligament preventing its increase in a lateral 
diiection ; in one instance I saw the disease extend 
hm the elbow near to the axilla. In such cases 
of diffused aneurism, the plan of treatment by com- 
pieauon, or the simple operation of tying the brachial 
^ry in the upper part of its course, that is imme- 
^iatdy above the tumour, may sometimes (though I 
fear will. very rarely) succeed; there can be no objec- 
% however to a cautious trial of pressure aided by 
judicious constitutional treatment :f this attempt, how- 

* See caiei of aneurifm reported by W. Campbell, Dublin 
Journal of Med. and Chmn. Seienta, No. II. May, 1831. 

t Mr. Todd informed me, that a case of this accident 
^ admitted under his care in the Richmond Surgical Hos- 
pital, and was successfully treated toithout operation. The 
P^ent, a police officer, was of a full habit ; the tumour was 
liige, with strong pulsation, and the general swelling of the 
^ very considerable. Active depletion, moderate compres- 
*ioa of the limb, an horizontal position, and latterly, friction 
^d compxetsion more directly a[^lied to the tumour, were the 
coratire means resorted to. The tumour has been entirely ab* 
^rbed, and the patient sustains no inconvenience whatsoever. 

VOL. I. a 



186 SUBOICAL AKATOMnr 

tveXf onght not to be per&eyered in too kmg imle^i 
sjmptoxns of improvemeht he soon msnifasted* Many 
years since I saw a case of this difibsed anemiam, in 
which the siinple operation of tjing 4he bxacliial ar« 
tery in the npper part of its coarse, was perfonned 
with success by Mr. Wilmot in JerrisHStreet Inir- 
mary, and a perseyeranee , in tite nse of moderate 
compression for some we^ks after the main artfery was 
thus tied, caused the total disappearance of l^e disease. 
A few such cases at one tintie' made such aoiimpres* 
sion on my mind, that I was pf opinion^ Uiat the aitnple' 
q)eriation of applying a single ligature kt the iftpper part 
of the tumour, would suffice for the cnre of the ^fbsed, 
as I do believe it will in almost all cases of the cireum-- 
iscribed aneurism. In the former editions of this wmt,, 
I have accordingly expressed n^y sentim^t»ol|'^ 
practice to be pursued in this disease, in a somewhat 
different manner from what I now do. I now-botie'Ve 
that very few cases of diffused anenrfsm, either ot 
this, or of any other iEurtery, will admit of enre from the 
simple operation and application of a single ligature 
to the artery above the injured part, but that it ivlXi 
be almost always necessary to lay open the tumour, 
by a long incision which should include, if pos- 
sible, the original wound ; the coagula should be re- 
moved, as far as can be without violence, then search 
must be made for the wounded vessel, which in some 
cases is not discovered without muph time and trouUe. 
Relaxing the tourniquet or the pressure which has been 
applied above, will sometimes lead the operator to it ; 
the wound will often appear very distinct, particulariy 
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if flome daji or weeki have intervened, the orifice 
being^ while and well defined, and capable of admitting 
a probe. In a very recent case of wound of the bra- 
chial artery, with effusion of blood into the turroond- 
ing parts, I have experienced much ttHMre difficulty in 
exfoiing the vessel, than in those cases where the 
operation has been required, after the lapse of several 
iPMks £rom the infliction of the injury. When the 
iojared vessel shall have been exposed, it may be 
nused by a probe,* either introduced into it through 
the wound, or the aneurism needle can be passed 
aiound it, and the artery tied first above, and then below 
thft qiening. I have stated, that in almost every case 
of diffused aneurism, this practice must be adopted, of 
fidtting into the diseased mass, and searching for the 
Vtery; cases however may arise, and such have ac- 
toaUy occurred, when the wound of the artery has 
been complicated with so much injury of the surround- 
iog parts, particularly of the adjacent articulation, that 
fttch an operation would expose the patient to all the 
additional risk of that fev^ and inflammation, which 
vsually attend open wounds of jcHnts. In such cases 
it would appear preferable to secure the main artery of 
the limb at some little distance from the injury ; this 
operation, assisted by gentle local compression, and 
suitable general treatment, may lead to a favourable 
ittoe. It is, however, almost; unnecessary here to 
4dd, that in many cases of this nature amputation 
ttost be had recourse to. 

In performing vepe8ection» if the lancet wound the 
{UFtery above the semilunar edge of the fasqif^ of thp 
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biceps, pressure may cause a direct adhesion betweeD 
the edges of the opening in the back of the vein and 
in the front of the artery, so that at each systole of 
the heart, part of the Uood is propelled from the ar- 
tery into the vein, causing this yessel to become vari- 
cose and distended immediately in front of the artery; 
this affection is denominated an aneurismal varix. 
From the same causes adhesive inflammation may 
connect the vein and artery, but at some distance, in 
consequence, perhaps, of blood being e£Eused between 
them : a small intervening sac will then be formed 
communicating with both vessels, and producing the 
same effects on the vein as in the aneurismal 
varix: this disease is named varicose aneurism. In 
these last-mentioned forms of aneurism, the ope- 
ration of tying the brachial artery will be very sel- 
dom required, except in some rare instances of vari- 
cose aneurism, in which the intermediate sac has in- 
creased in size, and compressing the vein has ex* 
tended itself as a common aneurismal tumour so as 
to require similar treatment. Should an operation be 
required in either of these species of aneurism, I con- 
sider it would be useless to attempt any other than that 
recommended for the diffused aneurism, namely, tying 
the artery both above and below the injury. 

Thus, from accident in venesection, four forms of 
aneurism may arise ; first, circumscribed aneurism, 
filling up the hollow at the bend of the elbow, which is 
to be treated either by compression, or by the single 
ligature; secondly, diffused aneurism, in which the 
disease extends from the elbow along the line of the 
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artery tovmrcb the axilla ; in this fonn of the disease, 
if preiMiire do not answer, the artery must be tied both 
abone and below the wound ; thirdly, aneurismal va- 
ni; and fourthly, rarioose aneurism : in neither of 
which will an operation be generally required, except 
snder the circumstances above mentioned. 

When the radial artery arises high in the arm 
it descends parallel to the proper brachial, and lies 
more, superficial, particularly at the bend of the elbow, 
"ttd is, therefore, in greater danger of being wounded 
in opening the median basilic vein : however, I have 
fiever seen, in any irregular distribution of the arte- 
ries of the arm, any branch of importance run super- 
ficial to the fascia of the biceps or of the fore arm, 
although I have remarked, that the radial artery, in 
eases of this high division of the brachial, is not so 
much overlapped by the pronator and supinator mus- 
cles, as when it arises from the brachial in the hollow 
at the bend of the elbow/ 

* Every person wbo has been in tiie habit of dissecting ar- 
teries, must have observed great variety in the brachial artery, 
both in respect to the place in which it divides, as well as in the 
size of the superficial or irregular branch, which, however, 
in most instances becomes the radial artery. It is impossible 
to state in what proportion these varieties occur ; they are met 
with move tequently in one season than in another. In the 
session of 1821-2, 1 examined the brachial arteries in forty in- 
jected subjects, and in four only was there a high division, and 
in each of these, it was the radial artery that arose thus high in 
the arm* In the session of 1822-23 I again took notes of the 
appearance of the brachial- arteries in forty injected subjects, and 

s2 
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The Student may now proceed with the dissection 
of the radial and uhiar arteries ; he shoald first raise 
the integuments from the fore and back part of the 
arm and hand, learing the generid fisuBcia uninjured, to 
the connexions of which he should attend. 

The fascia of the fore arm is continued from that of 
the arm ; it adheres to the condyles of*the huinerus 
and to the muscles which arise from them ; it receives 
additional fibres from the aponeurosis of the biceps ; it 
confines all the superficial muscles and tendons of the 
fore arm, and sends processes beneath these 4o lund 
down the deeper seated muscles ; it is very tense on 
the back of the fore arm, and adheres to the olecranon 
process and to the posterior part of the ulna; inferior- 

in seventeen of them irregularities in these arteries existed., In 
ten there was a high division of the brachial into the radial and 
ulnar arteries ; in three* a small branch arose from the upper 
part of the brachial, and descending to the elbow, it joined the 
radial artery ; in two instances this superficial branch descended 
in the fore arm, beneath the superficial flexors, and was distribu- 
ted to the muscles in this region ; and in two cases, this super- 
ficial branch accompanied the brachial nerve beneath the annular 
ligament of the carpus, and joined the superficial palmar arch of 
arteries. 

In these eighty subjects, the brachial arteries of which I par« 
ticularly examined, the ulnar and interosseous arteries were per« 
fectly regular. I have, however, seen instances in which the 
ulnar artery was the most superficial at the bend of the elbow, 
and passed between the fascia^ and the flexor and pronator 
muscles. Subsequent experience has tended to confirm the opi** 
nion, that the proportion of the irregular to the regular arrange- 
ments, will be about as one to four* I have lately seen an inte* 
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Ij it IB ilflo connected to the radius and to the annu* 
br ligaments of the carpus. On the back of the hand 
the integuments are thin and the fascia weak ; but in 
the pahn of the hand the fieuBcia is very strong, the in- 
teguments are very thick, and the adipose substance 
ia of a peculiar granulated appearance, and supplied 
with a great number of small arteries. The palmar 
aponeurosis is united to the anterior annular ligament, 
and receives fibres from the tendon of the palmaris 
kmguB, and from the £iscia of the fore arm ; it ad- 
heres to the muscles of the thumb and of the little 
finger, is extended over the tendons, nerves, and ves- 
•eb, binds these down in the hollow of the pahn, and 
ia very tense when the fingers are extended ; opposite 

fitting wiety in these arteries, the brachial divided very high 
kkto three branches^ two of which united to form the radial, 
which gave off ihe anterior interosseous, while the posterior inte- 
^peieeus was derived from the ulnar. I may remark, that in the 
^[reat proportion of varieties in the arteries of the fore arm, there 
is an excess above the natural numher, whereas, in those of the 
leg a diminution is more common, thus, the fibular artery is often 
wanting, or the anterior tibial very small. The arterial ramifi- 
cations are more niunerous in the fore arm, than in the leg, pro- 
bably on account of the greater number of muscles in the for- 
mer, as well of their greater sensibility, as evinced in their deli- 
cate, varied, and rapid motions. As many of the varieties 
in the larger branches of the arterial system in roan, are only re- 
petitions of the natural arrangement in other animals, can we 
▼enture to assimilate the tendency to frequent divisions of the 
brachial artery, to that naturally divided state of the arteries in 
the extremities of some of the tardigrade animals ? 
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tbe^ digital end of the four metacarpal bones, the fibres 
of this aponeurosis separate, and are inserted into the 
sheath of each of the flexor tendons, and into the sides 
of the first phalanges. The palmar aponeurosis is 
composed of radiating^ fibres, which, run from the an- 
nular ligament of the carpus towards the fingers, ttnd 
before, they separate to go to their insertion, they are 
crossed by very strong transyerse bands. 

The fiEiscia of the fore arm may be now divided, and 
by separating the supinator radii longus muscle from 
the pronator teres, the origin of the two principal 
arteries of the fore arm will be exposed. The radial 
artery is most- superficial in the fore arm, but its ter* 
minating branches lie very deep in the hand; the ul- 
nar artery, on the contrary, lies deep on the upper 
part of the fiure arm, and its termination in the hand 
is^superficial ;• the ulnar is larger than the radial, and 
gwes off the interosseous ; the radial, however, in di- 
rection, appears to be the continuation of the brachial: 
the studept will find it most convenient to examine 
this artery first. 
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ARTERIA RADIALIS. 

The rtdial lurtery, whether it ariee from the hrachial 
9t the bend of the elbow, or at any distance above 
tliis, alwaje rain along the radial aide of the fore arm 
to the wriaty (if a line be drawn firom the middle of the 
hend of the elbow to the thumb it will be parallel to 
the radial artery,) it then tarns round the outer side 
of the carpus, beneadi the extensor tendons of the 
thnrnb, and ninning forwards, sinks into the cleft be« 
tween the metacarpal bones of the thumb and index 
%er, where it terminates by dividing into three 
branches. . 

The student should first examine the rdative anato^ 
mj of this artery in the fore arm. In this region the 
radial artery is covered only by the integuments and 
general aponeurosis, and by the fascia which covers 
the deep.seated muscles. In the upper third of the 
fore arm the radial artery is concealed by the pronator 
teres muscle on its ulnar, and by the supinator longus 
on its radial side ; by gently separating these, the ar-- 
tery is exposed : in the middle third it lies between 
the tendons of the flexor carpi radialis on its ulnar, 
and supinator longus on its radial side, the tendon of 
the supinator extending over it a little; in the inferior 
third of the fore arm the tendon of the flexor carpi 
radialis is still to its ulnar side, and the tendon of the 
supinator longus and the external edge of the radius 
are to its radial side» 
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In tlie superior third of its course, the radial arter^^B 
lies on the tendon of the biceps, on a quantity of eel— "^ — ' 
lular membrane and fat, and on several branches o^^ 
the musculo -spiral nerve, all which connect it to the "^ 
tupinator rsdii brevis muscle. In the middle third of^ 
the fore arm, the radial artery lies on the tendon of 
the pronator teres, and on the radial origin of the 
flexor digitorum sublimis. In the inferior third of 
the foro arm the radial artery liee on the flesor poUlcis, 
en the pronator quadratus, and on the extremity of 
the radius: it is accompanied through its whole 
course by two Teins, which usually lie anterior to it, 
these occasionally unite into one. The radial or mus- 
eulo-Bpiral nerve runs parallel to it, and lies to itE ra- 
dial or external side, it is only in near connexion with 
it during the middle third of the fore arm. 

As the radial artery pRssee round the outer side of 
Ihe carpuB, towards the cleft between the thumb and 
index finger, it lies upon the capsular and external 
lateral ligaments of the carpus, and on the head of the 
first metacarpal bone ; in this part of its course it is 
covered by the integuments and by three extensor 
tendons of the thumb. 

In some subjects the radial artery turns round the 
radius at the distance of an inch, or even more, above 
its inferior extremity, and then descends along the 
back of the carpus to the angle between the thumb 
and index 6nger ; a large cutaneous vein and a branch 
of the musculo-spiral nerve run Buperficinl and paral- 
W to this portion of the artery. The radial artery 
then sinks into the cleft between the metacarpal 
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hm of the thumb and index finger, behind the 

doctor indick and abdnqtor pollicis mnacles ; in K>in0 

cases it perforatea these muaclea ; and in this a|iace it 

dividea into its three terminating branches. 

. The radial artery aenda o£F a number of branchesi 

few of which,, however, are of sufficient size or hnport- 

^Mse to have received distinct names: ahnost inune- 

cUateiy after its origin it sends off its first, and one of 

its principal branches. 

1. ArTKRIA RADIALIS HXCURREKS IS a largtt 

tortuous artery ; it is concealed by the supinator lon^ 
^, and lies upon the supinator brevis ; its branchee 
are entangled in a quantity of loose cellular membrane 
and in the divisions of the musculo-spiral nerve. The 
ndial recurrent fi»t runs outwards, then bends up- 
wards, in an arched manner, and ascends in front of 
the external condyle of the humerus, and between 
the supinator kmgia and brachialis anticus muscles. 
From the Iradial recurrent several branches descend 
to sopply the supinator Icmgus and brevis muscles, 
otbero are distributed to the synovial membrane, and 
to the brachialis anticus muscle, and the continuation 
of the artery ascends close to the humerus, and inos- 
culates with the musculo-apiral artery, a branch of the 
superior profunda. When the radial arises from a 
high division of the brachial in the arm, this recurrent 
branch will often be found to proceed from the uhiar^ 
or the continued brachial. 

As the radial artery descends al(mg the fore arm, 
it gives off numerous small twigs to the muscles on 



each Bide, and about an inch above the lower eod of 
the radius it senila off the next branch of importance. 
2. AnTEaiA suPERFiciALia voL«. Tliiaartety 
runs superficially downwards and inwards over the an- 
nular ligament of the carpus, over and partly through ihii 
origin of the small muscles of the thumb; it distribates 
branches to these muscles and to the integuments of tli^ 
palm of the hand, and anaatomoses with the superficii' 
palmar artery from the ulnar, thus completing' the iV' 
perficial palmararchof arteries. There is a great vari- 
ety in the size and origin of the superficiaiis vols 
artery ; sometimes it is as large as the continuation oi 
tlie radial, aad arises from it high in the fore ann, 
and runs down parallel to it as far as the wrist: in 
such a case it not only anastomoses very freely with 
the Buper&cial palmar artery, but also sends a digital 
branch to the thumb or index finger ; at other timei 
the superficialis volse is extremely small, and some- 
times is altogether wanting." 

3, Aktekia anterior carpi radialis is s 
small branch ; its name implies iCa situation ; it runs 
across the lower extremity of the radius beneath aU 
the dexoc tendons, supplies the ligaments and bones of 



' To the Hnger, feeling the puUe of an indiriilaal ii 
the siiper6ciali> voIie nrow higher and wot larger than u 
sensaliaii ofa fuller and itroagcr polsntion might be c< 
cued, thin was natural or conGistent with tlie lymploini of dil- 
cue under which the patient laboured. It may not be amin 
then, in particular cawi, to feel the pulsation of oiher aiteiio 
beside chat of the ladial. 
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of the fore arm by making an incision two or three 
inches in length over the nlnar edge of the supinator 
longus muscle, then by dividing the two layers of fas- 
cia, as in the last described operation, the artery will 
be exposed, and the aneurism needle may be passed 
under it from its radial to its ulnar side, avoiding the 
veins and the musculo-spiral nerve, which in this 
sitoation lies to the radial side, and very near the ar- 
tery. 

The radial artery may be tied in the inferior third 
of the fore arm, by making an incision two or three 
inches long at the radial side of the tendon of the 
flexor carpi radialis ; the fasciae are to be then divided, 
as in the former operations, and the artery is easily 
exposed. 

In case of wonnd of this artery, from a gunshot or 
a puncture, it will be advisable to apply two ligatures, 
one above, and the other below the opening. In case 
of circumscribed aneurism, one ligature, applied close 
to the tumour, will suffice* The directions as to the 
extent and exact course of the incisions apply to cases 
of aneurism. In recent wounds of this, as of other 
arteries, the practice and '' modus operandi*' must be 
much influenced by the position and extent of the in- 
jury. 
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ARTERIA ULXARIS. 

Th e ulnar artery runs oUkiiielj IWhii the diYukm of 
the hrachialy towards the vhiar side of the fore arm, 
between the two laxers of flexor muscles, wboM 
direction it somewhat crosses; near the wrist it 
bends a little ontwards, or towards the mesial li&e, 
passes over the annnlar ligament on the radial side of 
the pisiform bone, to which it is attached by a stroog 
band of fibres, which connect this bone to the annnlar 
ligament ; the ulnar artery then runs along the palm 
of the band, between the palmar aponeurosis and the 
flexor tendons, towards the metacarpal bone of tbe 
index finger, where it inosculates with the arteria 
supcrficialis vols and radialis indicis. 

In this course the ulnar artery is covered, in the 
superior third of the fore arm, by the superficial flex- 
ors and pronators, namely, the pronator teres, flexor 
carpi radialis, palmaris longus, and flexor digitornm 
sublimis; the ulnar nerve also lies superficial to % 
and crosses it at the upper part of the fore arm* 
In the middle and inferior thirds of the fore arm 
it is only covered by the integuments and general 
aponeurosis, and by a deep layer of fascia, which pass- 
es from the tendon of the flexor ulnaris to the flexor 
digitorum profundus. In the inferior third of the fore 
arm the pulsation of the artery can be felt, but not in 
the middle third, for there the flexor ulnaris and 
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merous branches, which- are distributed to the cellular 
membrane and integuments in the same manner as in 
all the other fingers. 

8. Arteria palmaris profunda,* sinks deep 
into the palm of the band, between the metacarpal 
boDes of the thumb and index finger, and mns across 
the interossei muscles and the four metacarpal bones 
near iheir carpal extremity ; this artery is covered by 
the flexor tendons and lumbricales muscles, and oppo- 
«ite the metacarpal bone, supporting the little finger, 
it inosculates with the arteria communicans, a branch 
fiom the ulnar artery, thus completing l^e deep palmar 
mrch. The slight convexity of this arch is directed to- 
wards the fingers, and gives origin to four or five small 
branches which supply the interossei muscles ; some 
of these branches run as far as the cleft between the 
fingers, and anastomose with the digital arteries from 
lihe superficial palmar arch. 

The student may now consider in what situation 
the radial artery may be exposed during life, for the 
inxTpose of passing a ligature around it. 

A surgeon may be required to tie the radial artery 
in any part of its course in consequence of aneurism, 
or of woimds either of the trunk of the artery or of 
some of those branches which are distributed to the 
thonib and palm of the hand, particularly of the su- 
perficialis volse, or of that large branch which often 

*The student may postpone the dissection of this branch un- 
til he has traced the ulnar artery to its termination, and exposed 
all the superficial arteries in the palm of the hand. 
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the pionatoT teres muscle, on the anterior surlice 
of the joint, and on tbe brachialis anticus moscle, 
to all of which it gives several branches; it nnas- 
tomoses with the arteria anaatomotica magna, and 
with branches from the inferior profunda. The pos- 
terior recurrent is an artery of very coosiderable mi ; 
it passes upwards and backwards beneath tlie uteB 
nerve, behind the ioteroal condyle, and between ibl 
two origins of tbe He^ior carpi ulnaris; it gives aenni 
branches to this muscle, also to tlie lower part of t3» 
triceps, and to the synovial membrane of the eiboM- 
joint, and in the fossa between the internal condjle 
and olecranon process, this artery terrainates in a free 
inoBculation with the inferior and superior profunda 
and anastomotica magna. 

Immediately after its recurrent braucliea the dnir 
artery sends backwards its third branch, viit., the In- 
terosseous Artery, the dissection of which die stu- 
dent may defer until that of the ulnar artery is con- 
cluded. As the ulnar artery descends along the fore- 
arm, it sends off numerous branches to the muscles, 
one in particular, which arises immediately after the 
interosseous artery, and runs down the middle of the 
fore-arm along with tlie brachial nerve, and is dis- 
tributed to the superficial nexoro: in some subjecu 
this branch is very lai^e, and passes beneath the an- 
nular ligament of the wrist, along with the flexor ten- 
dons 1 in the palm of the band it becomes superficial, 
and joins the centre of the superficial palmar arcb of 
arteries ; in such a case, if this arcb or any of iti 
branches be wonnded, there must be considerable 
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of the fore arm by making an incision two or three 
inches in length over the ulnar edge of the supinator 
longus muscle, then by dividing the two layers of fas- 
cia, as in the last described operation, the artery will 
be exposed, and the aneurism needle may be passed 
under it from its racUal to its ulnar side, avoiding the 
veins and the musculo-epiral nerve, which in this 
situation lies to the radial side, and very near the ar- 
tery. 

The radial artery may be tied in the inferior third 
of the fore arm, by making an incision two or three 
inches long at the radial side of the tendon of the 
flexor carpi radialis ; the fasciae are to be then divided, 
as in the former operations, and the artery is easily 
exposed. 

In case of wound of this artery, from a gunshot or 
a puncture, it will be advisable to apply two ligatures, 
one above, and the other below the opening. In case 
of circumscribed aneurism, one ligature, applied close 
to the tumour, will suffice. The directions as to the 
extent and exact course of the incisions apply to cases 
of aneurism. In recent wounds of this, as of other 
arteries, the practice and ** modus operandi*' must be 
much influenced by the position and extent of the in- 
jury. 
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of the metacarpal bone of the index finger, neaily 
parallel to that fold or wrinkle which is observed ib t; 
lh% integuments of the palm when the hand ibW p 
dosed ; this artery then ascends, -and between the lid > 
of the thumb and index finger it anastomoses wi^ ^ t 
snperficialis volse, and with a branch from the arteria ] 
radialis indicis, thus forming a sort of semicirde, 
which is the superficial palmar arch of arteries. Tli6 
convexity of this arch is directed towards the little 
and ring fingers, the concavity towards the smiU 
fttuscles of the thumb. 

T1»e superficial arch of arteries is nearer to tbe 
fingers than the deep arch, and lies more obliquriy is 
the palm of the hand ; the deep arch is placed itooit 
traasversely upon the metacarpal bones near tiieir 
carpal extremities. Pari^el to the deep arch <^ ar- 
teries, is a large branch of the ulnar nerve » whereas 
the superficial arch has parallel to it a large branch of 
the brachial or median nerve, which unites with t 
small branch of the ulnar nerve, and forms an arch of 
nerves which lies behind that of the arteries ; from thii 
arch of nerves digital branches pass off to the fingers, 
accompanying the digital arteries ; opposite each cleft 
between the fingers, the digital artery perforates 
its accompanying nerve, and as they run along tbe 
side of the finger, the nerve lies most superficial, and 
is constantly sending off branches which twine aroond 
the artery, and form a plexus upon its coats ; on the 
last phalanx the nerve and artery enlarge, and the lat- 
ter again perforates the former ; they then terminate 
in minute branches, which are distributed to the in- 
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sublimis almost cover it ; in the palm of the hand the 
ulnar artery is covered by the integuments, by the pal- 
maris brevis, and by the palmar aponeurosis. 

The ulnar artery/ immediately after its origin, lies 
for a short distance on the brachialis anticus muscle ; 
in the three divisions of the fore arm it rests on the 
flexor digitorum profundus ; at the wrist it lies on the 
annular ligament ; and in the hand it crosses over the 
several tendons in that region. When the origin of 
the ulnar artery is from a high division of the bra- 
chial, it almost always lies immediately beneath the 
fascia of the fore arm. 

The ulnar artery is accompanied by two veins, one 
at either side ; the median or brachial nerve is connect- 
ed to the ulnar artery for about an inch, but this 
nerve then perforates the pronator teres, and is sepa* 
rated by the ulnar origin of this muscle from the ar- 
tery, and then descends in the middle line of the fore 
arm. At the lower part of the upper third of the fore 
arm the ulnar nerve becomes attached to the artery, 
and accompanies it as far as the hand ; in the fore arm 
the nerve lies to the ulnar side of the artery, but on 
the annular ligament it is rather posterior to it. 

In this course the ulnar artery sends off several 
branches, of which the following are the principal : — 
1, 2. Arterije recurrentes, anterior and 
posterior, arise from the ulnar immediately below 
the elbow-joint ; they sometimes arise by a com- 
mon trunk, which soon subdivides ; sometimes they 
arise distinctly. The anterior recurrent artery is 
the smaller of the two ; it passes upwards beneath 
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the pronator teres muscle, on the anterior sur&ce 
of the jomt, and on the hrachialis anticus muscle, 
to all of which it gives several branches; it anas- 
tomoses with the arteria anastomotica magna, and 
with branches from the inferior profunda. The pos- 
terior recurrent is an artery of very considerable size ; 
it passes upwards and backwards beneath the ulnar 
nerve, behind the internal condyle, and between the 
two origins of the flexor carpi ulnaris; it gives sereral 
branches to this muscle, also to the lower part of the 
triceps, and to the synovial membrane of the elbow- 
joint, and in the fossa between the internal condyle 
and olecranon process, this artery terminates in a free 
inosculation with the inferior and superior profundae 
and anastomotica magna. 

Immediately after its recurrent branches the ulnar 
artery sends backwards its third branch, viz., the In- 
terosseous Artery y the dissection of which the stu- 
dent may defer until that of the ulnar artery is con- 
cluded. As the ulnar artery descends along the fore- 
arm, it sends ofl^ numerous branches to the muscles, 
one in particular, which arises immediately after the 
interosseous artery, and runs down the middle of the 
fore-arm along with the brachial nerve, and is dis- 
tributed to the superficial flexors: in some subject; 
this branch is very large, and passes beneath the an- 
nular ligament of the wrist, along with the flexor ten- 
dons ; in the palm of the hand it becomes superficial, 
and joins the centre of the superficial palmar arch of 
arteries ; in such a case, if this arch or any of its 
branches be wounded, there must be considerable 
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difficulty in restraining haemorrhage, as mere pressure 
on the radial and ulnar arteries could not suffice. I 
have occasionally found this " median branch" to arise 
from the trunk of the brachial^ or from the radial or 
ulnar artery. 

A little above the styloid process of the ulna, the 
uhiar artery sends off two small branches, one to the 
back/wthe other to the front of the carpus, named ac- 
cordingly : — 

4, 5, Arteri^ carpi ulnares, anterior et 
POSTERIOR ; these arteries are similar in their course 
and termination to the corresponding branches of the 
radial artery, with which, and with the anterior and 
posterior interosseous arteries, they freely inosculate. 

The ulnar artery, as it is passing over the annular 
ligament, continues to send off on either side small 
branches to the cellular membrane and integuments, 
and having arrived opposite the base of the metacarpal 
bone of the little finger, divides into two branches, 
namely, arteria communicans vel profunda, and arte- 
ria palmaris superficialis. 

6. Arteria communicans vel profunda, pas- 
fies backwards between the flexor brevis and abductor 
minimi digiti muscles, to which it gives many branch- 
es ; it then joins the extremity of the arteria palmaris 
profunda, the last branch of the radial artery, and thus 
completes the deep palmar arch of arteries : this branch 
of the ulnar artery is accompanied by the larger divi- 
sion of the ulnar nerve. 

7. Arteria palmaris superficialis runs ob- 
liquely across the palm of the hand towards the centre 
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of the digital nerves, are distributed to the ceUular 
membrane and papillae of the cutis. 

As the digital arteries run along the sides of the 
fingers, they send several branches both before and 
behind the phalanges, which are surrounded by their 
inosculations: the synovial sheaths of the tendons, 
and of the several articulations, are supplied by these; 
near their termination several branches are sent 
to the back part of the last phalanx, which form a 
plexus of arteries in the cellular membrane and catis 
beneath the nail. 

The student may now consider in what situations the 
ulnar artery can be most easily exposed during life. 
In the superior third of the fore-arm, the great depth 
at which this artery lies from the surface, and the 
number of muscles which cover it, render it impracti** 
cable to expose it sufficiently to pass a ligature around 
it, without dividing the superficial muscles, and mak- 
ing a deep and difficult dissection through them ; this 
practice, however, will be not only justifiable, but even 
necessary in cases of a recent wound in this situation, 
the enlargement of which, in the proper direction, will 
often suffice to enable the operator to expose the ves- 
sel. In the middle and inferior thirds of the fore 
arm, the artery is comparatively superficial, and the 
flexor carpi ulnaris muscle will serve as a guide to it. 

A surgeon may be required to tie the ulnar artery 
in consequence of aneurism, or of a wound of the ar- 
tery itself, or of any of its palmar branches. 

The ulnar artery may be tied in the middle or lower 
third of the fore arm, by making an incision through 
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the integaments about three inches long, on the radial 
Bide of the flexor carpi ulnaris ; the aponeoroaia of the 
fbre-ann ia then to be divided in the same direction ; 
die flexor carjH nlnaria, which in the middle of the 
£xre-arm nearly covers the artery, is to be drawn in- 
iraids from the flexor anblimis ; the deep layer of fas- 
sa being next divided, the vhiar artery and its aocom* 
puying veins ate bronght into view ; the ulnar nerve 
8 on their ninar -ude ; the veins are to be detached 
imn the artery j and the aneurism needle should be 
NMed under the latter from its ulnar to its radial side, 
tvoiding the ulnar nerve, which, near the wrist, lies 
rather behind the artery. This operation will be fa* 
militated by adducting the hand and wrist, the tendon 
of the flexor carpi ulnaris will be thus drawn inwards 
from over the artery. Near the carpus, the artery 
win be found nearer to the median line than to th^ 
oinar border of the fere-arm. 
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of the digital nerves, are distributed to the cellular ^ 
membrane and papillae of the cutis. '^ 

As the digital arteries run along the sides of the 
fingers, they send several branches both before and 
behind the phalanges, which are surrounded by their 
inosculations: the synovial sheaths of the tendons, 
and of the several articulations, are supplied by these; 
near their termination several branches are sent 
to the back part of the last phalanx, which form a 
plexus of arteries in the cellular membrane and catis 
beneath the nail. 

The student may now consider in what situations the 
ulnar artery can be most easily exposed during life. 
In the superior third of the fore-arm, the great depth 
at which this artery lies from the surface, and the 
number of muscles which cover it, render it impracti- 
cable to expose it sufficiently to pass a ligature around 
it, without dividing the superficial muscles, and mak- 
ing a deep and difficult dissection through them ; this 
practice, however, will be not only justifiable, but even 
necessary in cases of a recent wound in this situation, 
the enlargement of which, in the proper direction, will 
often suffice to enable the operator to expose the ves- 
sel. In the middle and inferior thirds of the fore 
arm, the artery is comparatively superficial, and the 
flexor carpi ulnaris muscle will serve as a guide to it. 

A surgeon may be required to tie the ulnar artery 
in consequence of aneurism, or of a wound of the ar- 
tery itself, or of any of its palmar branches. 

The ulnar artery may be tied in the middle or lower 
third of the fore arm, by making an incision through 
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tie integuments about three inches long, on the radial 
side of the flexor carpi ulnaris; the aponeurosis of the 
fbre-arm is then to be divided in the same direction ; 
the flexor carjH ulnaris, which in the middle of the 
fore-arm nearly covers the artery, is to be drawn in- 
wards from the flexor sublimis ; the deep layer of fas- 
cia being next divided, the ulnar artery and its aocom* 
ptnying reina tire brought into view ; the ulnar nerve 
is on their ulnar 'Side ; the veins «re to be detached 
from the artery^ and the aneurism needle should be 
passed under the latter from its ulnar to its radial side, 
aivoiding the ulnar nerve, which, near the wrist, lies 
rather behind the artery. This operation will be fa-^ 
dlitated by adducting the hand and wrist, the tendon 
of the flexor carpi ulnaris will be thus drawn inwards 
from- over the artery; Near the carpus, the artery 
inll be found nearer to the median line than to th^ 
ulnar border of the fore-arm. 
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ARTERIA INTEROSSEA. 



This artery, which was before mentioned as tl 
branch of the ulnar artery, arbes frooi tbii J 
nhile covered by the pronator and auperficiBlfl 
niusclcB : sometimes, but very rarely, it arises fin 
brachial artery. It passes backwards, downward 
little outwards, towards the interosseous space, atji 
it arrives opposite the tubercle of the radius; g 
sends oft' a few insignificant branches, named a 
recuiTent arteries ; these ascend towards the o 
process of the uhia, assist in supplying the elbo*- 
joint, and anastomose with the different brandies be- 
fore described in this situation. At the upper edgetf 
the interosseous ligament, the interosseous aitaifA- 
vides into two branches, named the anterior and po*- 



The anterior descends on the surface of the inter- 
osseous ligament, accompanied by a long branch of 
the median nerve, and covered by the flexor pol- 
licis and flexor profundus muscles at their junctido, 
and having arrived at the superior edge of the pro- 
uator quadtatuE muscle, it divides into two branch- 
es ; one supplies this muscle, and descends in front 
of the carpal bones, on which it anasiomosee with 
the anMrior carpal branches of the radial asd ul- 
nar arteries, and with the deep palmar arch ; tlie 
Other, the larger branch, pierces the interosseous lig;»- 



OF THE ARTERIES. 211 

-meiity descends along the posterior surface of the ra- 
dius, and divides into a number of branches, which 
inosculate freely with the posterior carpal and posterior 
interosseous arteries. 

-' The posterior interosseous artery passes to the 
•back of the fore arm, through the interosseous space, 
between the upper edge of the interosseous ligamient 
and the oblique ligament of the elbow-joint, and is 
-covered posteriorly by the anconseus and extensor 
4ig^rum* communis muscles : it immediately divides 
into two branches of nearly equal size : the ascending 
is named the posterior interrosseous recurrent; it lies 
between the anconseus and supinator brevis muscles, 
ascends between the external condyle and olecranon 
process to the triceps muscle, in which it anastomoses 
with the radial recurrent, musculo-spiral and posterior 
branches of the superior profunda, and sends branches 
.towards the olecranon process, which meet some from 
■the ulnar recurrent artery, with which they also in- 
•OBculate. 

.' ' The descending branch of the posterior interosseous 
4irtery lies more superficial than the anterior interos- 
seous ; it is not on the interosseous ligament, but runs 
■between the divisions of the extensor digitomm coih- 
•monis, and of the extensors of the thumb ; near the 
wrist it divides into three sets of branches ; the mid- 
dle anastomoses with the posterior branch of the an- 
terior interosseous artery, the external with the arte- 
ria dorsalis carpi radialis, and the internal with the 
dorsalis carpi ulnaris. This artery is accompanied by 
tfafi posterior interosseal nerve, a large branch of the 
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rftdial or muaculo-spiral, which winds round the nppei 
extremity of the radius, and the supinator radii bim ■ 
muscle. 

In amputation of the fore-arm, in ttddition to (yjjig , 
the radial and ulnar arteries, the sui^eon ought U . 
search for the interosseous veseele, particular!;? ihe '' 
anterior, which Lies concealed not is the centre of tbe 
interosseous space, but close to the radius. It ohte 
happens that the arteries of the fore-arm retract afiei 
amputation of the hand, a.nd do not bleed; and 1 hire 
heard many surgeons say, that they have perfonaed 
thia operation without tyin^ a vessel, and that hsoot- 
rhage did not follow : however, 1 would recontmeBdiB 
all cases, whether tho arteries bleed or not, lint 
they should be secured by ligatures. 

The integuments of the pahn of the hand are verv 
vascular, and slight wounds in this situatioa ofCn 
bleed profusely, not merely at the time of the accidenl, 
but they are peculiarly liable to secondary hRmiir- 
rhage. The structure of the parU, and tlie free aau- 
tomoses between the different arteries in the huki, 
may account for this ; the density of tlie cellular tii- 
sue, and the numeroua branches which each vessel 
gives off, serve to retain it in its situation, eo ihu 
when an artery ia divided it cannot retract so as lo 
close itaelf, nor can an ecchymosia form around (he di- 
vided vessels, in this situation, as easily aa in other 
parts of the body. 

In a simple incised wound of the palm of the hanil 
there is often considerable difficulty ia restreinini; 
hmnorrhage; when the aui^eon exumines th« H-gund, 
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in order to secure the bleeding vessel, he can only ob- 
serve that the blood appears to flow from several ori* 
ficesy either in a continued stream or per saltum, but 
he cannot fix the tenaculum in any particular artery, 
aeither does approximating the edges of the wound 
Ysstrain the haemorrhage ; if he enlarge the wound 
with the intention of exposing the vessel, he only in* 
creases the difficolty, as in each attempt he will divide 
several others. In a woand in this situation, unless 
the surgeon can see any particular vessel bleeding, 
and so situated as to admit of a ligature being applied 
to it, he had better not use either the tenaculum or 
knife ; and if approximating the edges of the wound, 
and making pressure by bandage and compress, fail in 
checking the hsBmorrhage, he should then try gradn. 
ated compression^ first filling the wound from the bot- 
tom with a small piece of sponge, and laying over this 
small compresses, which are then to be secured by 
bandage. While the surgeon is applying these com- 
presses, an assistant should compress the radial and 
ulnar arteries a little above the wrist, or put a tourni- 
quet on the brachial artery. Should haemorrhage even 
then supervene, the surgeon should tie one or both 
of the arteries of the fore arm, first endeavouring to 
ascertain from which of these arteries the divided ves- 
sel is derived; this may be conjectured from the situa- 
tion of the wound, and from alternately compressing 
the radial and ulnar arteries : if the wound be on the 
ulnar side of the palm near the pisiform bone, there is 
almost a certainty that either the ulnar artery or some 
of its branches have been wounded, and in such a case 

u2 
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tjin^ the dbnr aiteij, aad ij-mg conpresskm at 
the put, wiB, in all pnibdbilitjy pRfftnl furdier Ueed- 
ii^. On die coBtiaiy, atadd tibe mmid be near the 
thumb, or be i ten the thnmb and indes finger, and if 
cooKpicsBB^ the ladU artery diiBinuih or atop die flow 
ef bloody the am geon wtmj expect diat tjing the la&I 
aiteij and applyii^ p r Msiue on tibe mmnd may be 
attended with ■oec e w; if, howercr, he find tfiat tjiag 
one artery does not eAct the olgect of eommandiag 
the flow of blood, he nraet then tie bodi aitciies abote 
the wrist, and e^en dien it nm j happen that inoocBli- 
tions between the interoeBeonB arteries or some targe 
mnscnlar branch, and die palmar arch, will pemitdie 
heemorrhage to contiime; this h g m onha ge, howefsr, 
may, in all instances, be restrained by local pressve.' 



* It is remarkable, that ibe free and deep incisioiis which we 
are fireqnently called upon to make into the palm of the htod, 
for abscesses arisiiig from neglected paronychia, or other causes, 
are seldom followed by hemorrhage. 
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GENERAL OBSERVATIONS. 

The student haying now concluded the dissection of 
the arteries of the neck and superior extremity, may 
re-consider the Tarious inosculations that exist be- 
tween these vessels in the dififerent regions of the 
neck, axilla, arm, fore-arm, and hand, and he may 
eontemplate the chain of vascular communication ex- 
tending from the shoulder to the fingers, so that if the 
main artery of the superior extremity be obliterated in 
any part of its course, he may comprehend those se- 
veral links by which collateral circulation can be es- 
tablished ; for it is well known that in a few hours 
after the operation of tying the principal artery, the 
pulse at the wrist may be distinctly felt. 

This communication is maintained partly by dis- 
tinct vessels, which are rendered obvious by dissec- 
tion; such exist around the scapula and elbow, and 
in the hand ; during life, however, there are nume- 
roQs inosculations between small arteries from distant 
sources in the integuments and cellular membrane 
through the whole of the superior extremity, even on 
the periosteum, and within the bones ; these inoscula- 
tions the dissector seldom has an opportunity of ob- 
serving, but they constitute a comj^te vascular tig- 
^^e, extending from the shoulder to the fingers. In- 
^eed, a careful dissection qi( the arteries of a limb, 
^^ which the main trunk has been for some time ob- 
literated, clearly proves, diat the anastomosing arte- 
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rJBB are derived not from any one particular series of 
vessels, but that fhey are supplied by every coDtigu- 
uuB ramification. U cannot, however, be uninteresl- 
ing to the student to reflect on those particular veiscli 
which constitute the mure obvioua and direct medinof 
CO ramnni cation, in case obstruction to the flow of 
b'ood exists in any part of the artery of the superin 
e.ttremity. Suppose thia obstruction to have occomd 
in the subclavian artery in the lirst stage of its couru< 
and before it has given off any branch, (ha armviU 
be then indebted for its principal supply of blood M 
the following inosculations : — the vertebral arteiTi 
from its aaa^tomosis with the opposite vertebral, ni 
with the internal carotid arteries, will receiBa a ooa- 
siderable share of blood, which it will transmit inU 
the subclavian beyond the obstructioD ; the infetiM 
thyroid artery, from its free communication with l(w 
irior thyroid, will contribute to the same efllecl. 
But should the obstruction of the subclavian estenJ 
IB far as the acaleni muscles, and baA obliterated lh« 
mouths of all it^ large branches, then blood will Ih 
transmitted to the shoulder and arm through the inw- 
:ulations of the superior thyroid, the occipital awl 
muscular branches of the external carotid, with th» 

sending branches of the inferior lliyroid. suprt- 
scapnlar and ti'ansversali^ colli arteries, and tlinxi^li 

) descending branches of these three last nans'! 
vessels, it will flow into the sub scapular, thnracica- 
Bcromialis, and circuroflex, and thus be carried i«» 
the trunk of the aNillary artery. ■* 

If the axillary artery be obstruclod above ihs nb> 
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scapular and circumflex arteries, the inosculations 
around the scapula will be still more direct and free 
than in the case last supposed. But should the ob- 
stroction in the axillary artery include the origins of 
the subsci^ular and circumflex, collateral circulation 
win be then established not only throughout the inos- 
culations around the scapula, but also through those 
which exist between the circumflex and subscapular 
arteries, and the branches of the profunda humeri, and 
through this last named vessel the blood will enter the 
trunk of the brachial artery. Suppose even that the 
obstruction extended through the axillary and brachial 
artery, and included the origin of the superior profun- 
da, then the descending branches of this last named 
artery will conduct the blood into the recurrent 
branches of the radial, interosseous, and ulnar arte- 
ries; in such a case then, the circumflex, subscapular, 
and profunda, will transmit the blood from the cervical 
and scapular branches of the subclavian into the re- 
current arteries from the fore arm. 

The anastomosis between the arteries in the fore- 
arm are so free and frequent, that it is unnecessary 
to dwell on their capability to establish a collateral 
circulation in case one or both of these arteries be ob- 
literated. 

The communication between the different arteries 
in the hand and on each of the fingers, are so nume- 
rous and open, as in cases of wounds, to prove a 
source of danger to the patient, and of embarrassment 
to the surgeon. Both in the superior and inferior ex- 
tremity, the farther the anastomoses are removed from 
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the trunk towards the extremity of the limb, the 
larger and more manifest they become; these facts, as 
Professor Scarpa* observes, clearly show, that nature 
has provided amply for the ease and equable distribu- 
tion of the blood through the extremities, not only by 
the numerous anastomoses, but also by forming these 
anastomoses the larger in proportion to the greater 
distance of the parts from the heart, and, therefore,' 
the less the impetus which the blood receives from it. 

From a review then of the arterial anastomoses in 
the neck and superior extremity, the student will, 
doubtless, come to the following conclusion, which 
that distinguished professor, whose words I have just 
quoted, has dciduced from a careful observation of 
these inosculations, and with which I shall close this 
^xst part of the Surgical Anatomy of the Arteries: — 

" If," says Scarpa, " we add to all these anastomo- 
ses existing among the arteries of the superior ex- 
tremity, the almost innumerable communications which 
occur between the arteries of the common integuments 
and of the cellular substance, both sub- cutaneous and 
inter-muscular, through the long tract from the neck 
to the fingers, which arteries are derived from many 
origins, and constitute together a vast vascular plexus 
extended over the whole length of the superior extre- 
mity, the sum of the described anastomoses is so pro- 
digiously increased, that no one who is a^bquainted 

* See a Treatise on the Anatomy, Pathology, and Surgical 
Treatment of Aneurism, by Antonia Scaiwa, translated by 
J, H. WisuART, page 48. 
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^ith this structure, would hesitate for a single moment 
to belieye, that the artery of the superior extremity 
may be safely tied at any point, without any fear of 
destroying the circulation and life of the lower part of 
the limb. Ever since the art of injection was intro- 
duced into anatomy and cultivated, these arterial 
!!oinmciQications have heen discovered to be very much 
extended, not only between the arteries of the distinct 
parts of each limb, but also between those of different 
iivisions of the arterial system. To this system may 
lie justly applied the saying of Hippocrates, in toto 
:orpore unus consensus et una conspiratio ; for it 
3tay be boldly stated, that the whole body is an anas- 
^osis of vessels — a vascular circle." 
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SURGICAL ANATOMY 



OF THE 



ARTERIES. 



AORTA DESCEKDENS. 

The aorta, from the termination of its arch, descends 
along the left side of the dorsal vertehrse to the dia- 
phragm, he t ween the crura of which it passes into the 
abdomen, and descending as low as the fourth or fifth 
lumbar vertebra, it divides into the right and left iliac 
arteries. 

The course of this vessel from the fourth dorsal to 
the fourth lumbar vertebra is not in a straight line, 
but is very much curved, the convexity to the right, 
the concavity to the left side ; in the upper part of the 
thorax the artery lies to the left side of the spine ; 
on the twelfth doa^ vertebra it is nearly in the me- 
sial line, while on^B lumbar vertebrae it inclines a 
little to the left side. The descending aorta is also 
concave forwards in the thorax, and convex forwards 
in the abdomen, being thus accommodated to the form 
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of the anterior surface of the spinal column; to which 
it is applied. 

The passage of the aorta through the diaphragm 
affords a good opportunity for dividing this vessel into 
two parts, viz. the superior or thoracic, and the infe- 
ferior or abdominal portion ; the latter is shorter and 
smaller than the former. It is immaterial to which 
of these the dissector first directs his attention. 

AORTA THORACICA. 

To expose the thoracic aorta, the student should lay 
open the cavity of the thorax, at least on the left 
side ; the sternum and costal cartilages having been 
removed, the ribs of this side must be divided with 
the saw, near to, or behind their centre, (a bloclt 
being placed beneath the dorsal vertebrae,) the peri- 
cardium, heart, and left lung, are then to be drawn 
over to the right side, and thus the posterior mediasti' 
num will be exposed, in which region the aorta and 
oesophagus may be discerned through the pleura. 

The posterior mediastinum is described in anatomi' 
cal writings as a space of a triangular figure, extend- 
ing from the third to the tenth dorsal vertebra, the 
sides of this space formed by the two pleurae, the base 
by the vertebrae, and the apex by the approxlmatioa 
of the pleurae on the posterior Jjjlfiice of the pericar- 
dium, and by this membrane atso. This descriptioD 
is too mechanical, the posterior mediastinum has no 
very accurate form, the serous membranes are not 
tense along its sides, as they appear to be when the 
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lungs are drawn forwards, but each pUura is folded 
apoa the organs in front of the Teriebrae, so that the 
aorta is nearly enveloped by these membranes, which 
a]^roach each other in front of it, and behind the 
csBophagus, almost surrounding that tube also, with 
wbiph howerer they are more loosely connected than 
with the aorta. In this region are contained the csso- 
phagus and aorta, the vagi and splanchnic nerves, 
(the sympathetic nerves are not properly in this 
space,) the thoracic duct, vena azygos, several lym- 
phatic glands, and a considerable quantity of cellular 
membrane. 

As the student proceeds in exposing the thoracic 
aorta, he will find tkat this ressel is covered by the 
hf% pleura through its whole course, and that the left 
bronchial tube, tl^e root of the left lung, the lefit auri- 
^e of the heart, and the pericardium, are all anterior 
to it. The oesophagus, with its accompanying nerves, 
(the vagi), crosses the aorta obliquely, for the former 
in its descent inclines from the mesial line to the left 
side, whereas the aorta advances from the left to the 
front of the spinal column; accordingly, in the upper 
part of the posterior mediastinum, the oesophagus is 
on the right side of the aorta, between it and the right 
pleura : in the middle division of this region it is in 
front of the artery, between it and the pericardium : 
and inferiorly it i|M|ft its left side but on a plane ante- 
rior to it, ^ 

. The thoracic aorta lies very near the vertebral co- 
lumn, separated from it only by some cellular mem- 
^ranej by the commencement of the intercpstal arte*- 
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ries, and by the intercostal veins of the left side, in 
their coarse to join the vena azygos. The splanchnic 
nerves are on each side of the aorta ; that on the left 
side is close to it, and frequently passes through the 
diaphragm by the same opening as the artery, or se- 
parated from it only by a few fibres of the muscle. 

The anomalies which have been observed in this 
portion of the arterial system, have been already no- 
ticed in the commencement of the first part of this 
work. 

Before the student proceeds to examine the 
branches of the thoracic aorta, he should reflect on 
the effects whicli disease of this part of the arterial 
system is likely to produce on the surrounding parts. 
We know that aneurism may form in any part of the 
thoracic aorta, and we may expect, that, in conse- 
quence of the great distance of the artery from the 
surface, and its contiguity to several organs, the 
symptoms of^this disea3e shall be sometimes very ob- 
scure, and liable to be mistaken for those of other 
affections. Aneurism of the thoracic aorta may ex- 
tend into the posterior mediastinum, press against the 
oesophagus, and cause pain and difficulty in swallow- 
ing, as in stricture of that tube ; or by pushing forward 
the heart, it may give rise to symptoms resembling 
those attending some of the diseases of that organ ; 
the aneurismal sac may be direttted backwards to^ 
wards the vertebrae, and induce absorption or caries 
of their bodies and curvature, with pain and weak- 
ness of the spine and extremities ; while the tumour 
protruding the integuments on either side of the 
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apine, may asiiime the appearance of an abeceBs con* 
nected with diaeaaed bone. If the disease incline to 
either aide, it may press npon the long, produce irrita« 
tation and pain in that Organ, pain in the side and 
difficult reapiration, with frequent cough, so as to re- 
semble phthisis : in many cases, however, the expec- 
toration in these diseases differs essentially, being thin 
and frothy in cases of aneurism, and viscid mucus, 
or purulent, in diseased lungs. 

Aneurism of the thoracic aorta may burst into the 
lung, into the cellular membrane in tbe posterior me- 
diastinum, into the oesophagus, or into the cavity of 
ibe pleura, particularly into that of the left side : it 
will open into the mediastinum or oesophagus by the 
process of skmghing; but when the pleura becomes 
stretched oyer the aneurismal sac, that membrane 
tears or cracks suddenly. Sometimes an aneurismal 
tomour which has formed at the upper part of the 
thoracic aorta^ will dissect its way down for some 
distance along the vessel between its cellular and 
middle coats, and may then burst into the mediasti- 
num, or again fonn a communication with the cavity 
ef the artery. 

From the thoracic aorta several branches proceed, 
which, however, are so small, that when this trunk 
has arrived at the diaphragm it is not sensibly di- 
minished in magnitude ; some of these branches sup- 
ply the viscera, others the parietes of the thorax. 
The branches of the thoracic aorta, though not re- 
mfffkable for their size, are yet worthy of notice ; they 
may be divided into two orders^ namely^ those arising 
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from the front and those from the back of the aortal 
the former are the bronchial and oesophs^ealy also 
small branches to the pericardium and posterior medi- 
astinum : the latter are the intercostal arteries. 

T^e student should dissect the anterior branches 
first ; those to the pericardium and mediastinum are so 
insignificant in size, and so uncertain as to their ori- 
gin, or even as to their existence, as not to require 
any particular description. 

ART£RI£ BRONCHIALES. 

The bronchial arteries are generally believed to be 
the nutritious arteries of the lungs ; they receive their 
name from the bronchial tubes which they accompany 
through these organs ; in number and in magnitude 
they are very irregular, as well as in the situation of 
their origin; some anatomists enumerate four, and 
others only two. They may be distinguished by the 
names of the superior and inferior, right and left 
-bronchial arteries. 

These four arteries arise from the aorta, sometimes 
distinctly, and sometimes by two or three, or even by 
one common trunk. 

The superior bronchial arteries titise either in com- 
mon or separately from the anterior part of the aorta, 
opposite the fifth or sixth dorsal vertebra ; (the supe- 
rior bronchial of the right side often arises from the 
first intercostal artery ;) they soon separate, and pass 
towards either lung, giving off small branches to the 
left auricle of the hearty to the pericardium, the bron- 
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du4 griandgy cBBOftagoBf and cellular membrane in the 
posterior mediaatinum. These arteries then attach 
tl^emselves to the posterior surface of the bronchial 
toheSy and twining round these TesselSy accompany 
.them into each lung, where they divide into four or 
£?e branches, which soon subdivide into numerous 
nuDifications, to supply the bronchial tubes and the 
cellular tissue of the lungs. 

The inferior bronchial artery or arteries arise a 
little lower down than the last, and are distributed in 
a similar manner; they are usually larger than the 
superior. The bronchial tubes frequently receive ad- 
ditional arteries from the internal mammary or from 
the subclavian arteries. 

The minute branches of the bronchial arteries are 
thought, by some anatomists, to inosculate with those 
of the pulmonary artery ; the anastomosis between 
these vessels is delineated by Ruysch and Cowper, 
as being very distinct and free ; this communication is 
the more remarkable, as these arteries are supposed to 
differ not only in their functions, but also in the qua- 
lities of the blood which each contains, it being bright 
red or arterial in the bronchial, but dark purple or ve- 
nous in the pulmonary arteries. 

Some anatomists have asserted that the bronchial 
arteries communicate with the pulmonary veins ; such 
an anastomosis appears a remarkable exception to the 
general laws of the circulation, which require that all 
the blood should pass through the pulmonary circula- 
tion before it enters the aorta ; but if the communica- 
tion just alluded to exist, a quantity of blood must be 
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returned from the bronchial arteries, by the {>uhiio^ 
nary veins, to the left side of the heart, without hat* 
ing previously passed through the pulmonary artery. 

Winslow has observed one of the bronchial arteries 
to terminate in the vena azygos, {Anatomie du Corpi 
humainy sect. iv. p. 113.) Portal, with the right 
coronary vein of the heart, (Cours d* Anatomie Medir 
cale, torn. iii. p. 254.) 

In the Journal de Medicine, (Plwoiose^ an, 10.) 
a case is recorded of a large artery arising firom Hm 
abdominal aorta, near the coeliac axis, and entering 
the thorax by the side of the oesophagus, it then di- 
vided into two branches, one to supply the inferior 
lobe of each lung; in the substance of which its 
branches anastomosed freely with the superior pulmo- 
nary arteries. The pulmonary veins were regular. 
This singular case ought perhaps to be considered 
rather as an irregularity in the pulmonary artery, 
which only supplied the superior lobes of the lung, 
than in the bronchial arteries, although the anoma* 
lous vessel arose from the aorta. 

I have injected the bronchial arteries in several 
subjects ; in some few cases, where the floid was very 
fine, it entered the pulmonary arteries ; I have never 
been able, however, to see the inosculating branches, 
as delineated by Ruysch, nor could I affirm whether 
the injected fluid passed through continuous tubes, or 
whether the communication between these vessels had 
not been opened by a rupture of both. I have never 
been able to inject the bronchial arteries from the pul- 
monary artery, the fluid has in every instance returned 
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by the pulmonary veioAy and if much force had been 
i2Bed, it haa entered the air tubes. 

Although I have never succeeded in filling the 
bronchial Teina from the bronchial arteries, yet, judg- 
ing from analogy, I think there can be no doubt of a 
communication existing between these vessels. When 
I reflect on the small size of the bronchial arteries, 
compared with the organs they supply, as well as their 
irregpilarity in situation and in origin, I cannot alto- 
gether concur in the opinion that these are the only 
nutritious vessels which the lungs possess ; this is a 
subject which cannot be decided by any accurate or 
unobjectionable experiment ; yet, it does not appear to 
me why the pulmonary artery may not convey blood 
to the lungs for the double purpose of its purification, 
and for their supply; that one artery can accomplish 
the twofold office of secretion and of nutrition may be 
inferred from observation of different glands, as the 
kidney and testicle : in each of these organs one arte- 
ry must effect both processes; and in the skin, which 
performs a function very similar to that of the lungs, 
we have every reason to believe that the ramifications 
of the same arteries not only nourish this tissue, but 
also secrete or exhale the peculiar fluid of perspiration. 
It is objected to the pulmonary artery having the pro- 
perty of supporting the lungs, that it conveys venous 
blood, which in no other tissue is supposed to possess 
the qualities necessary for nutrition ; to this, however, 
we may reply, that the blood in the pulmonary artery, 
though of venous colour, has just received the chyle, 
that material on which the nourishment and repairs of 
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the whole system must depend. Neither is there any 
proof that the vena porta is nfierely a vessel for se- 
cretion. 

When the pulmonary artery^ is injected minutely, 
the whole lung, particularly the mucous membrane 
lining the bronchial cells and vessels, is deeply tinged 
with the coloured fluid; not so if the bronchial arteritf 
Be injected, they in general do not JEidmit a sufficient 
4]uantity of the injection, to alter the colour of the 
lung, unless the fluid shall have passed into Um 
branches of the pulmonary artery, and then the samf 
effects will be produced as if the fluid had been foreei 
from the trunk of that vessel itself. The broifbcfaW 
arteries are not found enlarged in cases of long coD' 
tinned inflammation, which has condensed or altered 
the structure of the l^ng, or of its serous membraoet 
or produced adhesions between the pleura pulmonarii 
and costalis ; and in such cases the parts so affected, as 
well as any new membrane which may have beea 
formed by the adhesive process, can be injected from 
the pulmonary artery. 

ARTERI-E (ESOPHAGEA 

Are imcertain in number, size, and situation; some- 
times there is but one, and that of considerable size ; 
sometimes several small arteries arise from the aorU 
distinctly, and sometimes they are all derived from the 
bronchial arteries ; the cesophageal arteries ramify on 
the muscular parietes of the oesophagus, and on the 
surrounding cellular membrane: some branches as* 
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cend, and inosculate with the inferior thyroid arteries ; 
others descend towards the diaphragm, and join with 
hranches from the phrenic and gastric arteries. 
The arteries of the cesophagus are principally dis- 
tributed along with the branches of the surround- 
ing plexus of nerves to the muscular, and not to 
the mucous coat of the cesophagus ; accordingly th« 
lining membrane here is not so vascular or sensible as 
in other parts of the digestive canal. On the parietes 
of the oesophagus, the student may trace a chain of 
communication between the arteries of the neck, tho- 
rax, and abdomen, the links of which are the thyroid 
branches of the carotid and subclavian arteries^ and 
the oesophageal and gastric branches of the thoracic 
and abdominal aorta. Winslow has observed a com- 
munication between one of the oesophageal arteries 
and one of the pulmonary veins. 

ARTERIJE IWTERCOSTALES. 

The aortic intercostal arteries are generally nine in 
number on each side ; there are sometimes ten, and 
sometimes only eight; this variety depends on the 
size of the superior intercostal arteries, which may 
supply one or three intercostal spaces; not unfre- 
quehtly there are ten aortic intercostals on the left, 
and only eight on the right side. Sometinkes.two or 
three intercostal arteries of one side will arise by a 
common trunk, this is more frequently observed in the 
inferior portion of the series, and is ahak>gou8,to the 
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arrangement in the two or three first intercostal 
spaces. 

All these arteries are so nearly similar in their 
origin, course, and termination, that one description 
may apply to all. The student should select one or 
two of the largest, and by making a careful dissection 
of these, he may acquire a su£Eciently accurate know- 
ledge of the whole class. 

The intercostal arteries take their origin from the 
posterior part of the aorta, those of opposite sides 
arise very near each other, sometimes by a common 
trunk : each artery then ascends obliquely, passing at 
the same time backwards and outwards, in a groove on 
the side of each vertebra, and arriving at the intercos- 
tal space, it divides into a posterior and anterior 
branch. The superior aortic intercostal arteries as- 
cend very obliquely, the middle less so, and the two 
or three inferior are nearly transverse. There is no 
essential difference between the intercostal arteries of 
the right side, and those of the left ; the former are 
sbmewhat longer, and cross the spine behind the vena 
azygos and thoracic duct. The intercostal arteries of 
each side are covered by the pleura, and they all pass 
behind the sympathetic nerve and its ganglions. As 
the intercostal arteries pass by the sides of the bodies 
ai the vertebrse, they send several branches to these 
bones and to the parts in the posterior mediastinum ; 
at the head of every rib each artery sends off ascend- 
ing and descending branches, which inosculate with 
eorresponding branches from the artery above and be- 
low ; in like manner, the first aortic intercostal anaa- 
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tomoses with thd superior ioteroottal from the tubda- 
Tian' artery^ thus preserving e communication between 
the arteries of the neck and those of the thorax. 

If the aorta were obliterated at the inferior extre- 
mity of its arch, this anastomosis would assist in con- 
rejing blood from the subclayian artery into the de- 
seendibg aorta. A case in which this actually oc- 
curred is recorded in the 5th vol. of the Med. Chir. 
Transactions.* The posterior branch of each intercos- 
tal artery is smaller than the anterior, it escapes from 
the thorax through an opening which is bounded in- 
ternally by the vertebrae, and externally by the costo- 
transverse ligament; it first gives off two or three 
branches, which enter the spinal canal by the inter- 
vertdl>ral foramen ; these assist in supplying the verte- 
brae, the spinal marrow, and its membranes; the poste- 
rior branch having arrived in the fossa between the 
spinous and transverse processes of the vertebrae, di- 
vides into a gpreat number of branches ; some are very 
short and- are distributed to the sacrolumbalis, longis- 
simus and spinalis dorsi muscles; others are very 
long and pass towards the scapula, supplying the tra- 
perius, latissimus dorsi, and rhomboid muscles and 
the mtegnments, and they ultimately anastomose with 
different arteries at the base of the scapula. 

The anterior branch of each intercostal artery is 
much larger than the posterior, appears to be the con- 
tinued trunk, and is the proper intercostal vessel. 

• A similar case is recorded by DessaQlt : (Journal, 1789.) 
See also Gothne on Diseases and Injuries of Arteries, p. 354. 
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Each of these arteries passes upwards and outwards, 
and, near the angle of the rib enters the groove in its 
inferior edge, and is thus conducted round the parie- 
tes of the thorax, between the laminae of the intercos- 
tal muscles and at the upper part of each intercostal 
space ; in this course the artery lies close to the bone, 
and much nearer to the pleura than to the integu- 
ments ; the student may expose it either from within, 
by raising off the pleura, or from without, by dividing 
the different muscles which occupy the intercostal 
space. 

Each intercostal artery is accompanied by a nerve 
of considerable size, and by one or two veins which 
lie superior to the artery. As the artery proceeds, it 
gives several branches to the intercostal muscles and 
to the pleura, also to the muscles on the parietes of 
the thorax ; some of these branches anastomose with 
the thoracic arteries, particularly in the axilla : about 
the centre of the rib the artery usually divides into 
two branches, an inferior small one runs along the su- 
perior margin of the inferior rib, and supplying the 
intercostal muscles is lost on the external surface of 
the rib ; the other, or superior branch continues in its 
original direction along the superior rib as far as its 
cartilage, and there descending a little, it meets a 
branch from the mammary artery. The inferior in- 
tercostal arteries send branches to the crura of the 
diaphragm, to the quadratus lumborum, and to the ab- 
dominal muscles ; these arteries anastomose with the 
phrenic, lumbar, and epigastric. 

If the student have ftn opportunity of dissecting the 
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arteries of the thorax in e very well injected yoong 
«abject, he will find nnmerous Enastomoset to exist in 
the parietes of this cayity ; at each side of the spine 
the posterior branches of the intercostal arteries com- 
municate freely with each other, and with descending 
branches from the cervical arteries, with the arteries 
abont the scapnla, and with the posterior branches of 
tbe lumbar arteries. On the sides of the thorax, the 
intercostal vessels have free and frequent inosculations 
with the thoracic branches of the axillary artery, and 
anteriorly each intercostal is joined by a branch of the 
mammary. 

A considerable quantity of blood must circulate in 
the parietes of the thorax, and branches from the 
same arteries supply the integuments, muscles, and 
serous membranes ; this may account for the sympathy 
between the integuments of the thorax and its lining 
membranes, as is exemplified in the effects of cold, 
which, when applied to the surface, often excites irri- 
tation and disease in the pleura, while again local 
bleeding, blisters or any oUier counter-irritants are 
among the most certain means of relief in cases of in- 
ternal inflamnuition. 

The intercostal arteries may be wounded by a spi- 
cula of a fractured rib, or in cases of woands which 
penetrate the ca;nty of the thorax ; also in the opera- 
tion of paracentesis of the thorax, or in opening an 
hepatic abscess which points at an intercostal space. 
In case of a wound of tbe thorax, in which an inter- 
costal artery has been opened, the patient may lose a 
considerable quantity of blood before the surgeon can 



16 SURGICAL ANATOMY 

Stop the hiemorrhage, the artery lies so deep, and the 
tntercoBtal space is so confined, that it is almost im- 
possible to hold the artery with the teuaeulum or for- 
ceps, for tlie purpose of applying a ligature opon ii. 
The student may form some conception of the diffi- 
culty of this operation, if he e.fpose an iutercosia' 
artery in the dead eubject by dissecting from the sur- 
face ; this may also lead him to reflect on the plwis 
■which have been proposed for securing this TesMl. 
when a ligature cannot be directly applied; he iniy 
endeavour to pass a smalt curved needle round tbe a'- 
tery, directing it from within outwards : and fihonU 
this measure be attended with much difficulty, frw 
the smallness of the incision, he may observe hM 
much it will be facilitated by enlarging the opeaiog' 
Suppose It were impracticable to pass a ligatura toucd 
the artery in tbe living Eubject, he may from this dii- 
section learn the possibility of compressing' it, by in' 
troducing a piece of sponge, with ligatures attacheil 
to it, into the thorax, and by drawing these outward-' 
ly, press the vessel against the bone ; graduated com^ 
presses may be then applied over these, and the liga — 
tures secured externally round a quill or bougie or by*^ 
adhesive planter ; this plan I think will appear prefe- 
rable to (hat of passing a ligature or wire round the 
rib, and so including not only the artery, but also (be 
bone, and different soft parts. The proposal oleo of 
applying and securing metal or ivoty plates on such a 
moveable part as the rib, appears ol^ectionable u the 
attempt must be attended witb considerable difficulty 
and inconveDJence. 
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Where the eoigeon is required to open tnj of the 
intercostal speces, mther in case of empyema or ab- 
scess of the liver pointing between the ribs, he shoold 
be particularly carefbl to aToid ii^aring the intercos- 
tal artery, or any of its large branches ; the trunk of 
the artery is easily avoided by directing the flat tro- 
char or lancet towards the inferior rib; but there is 
considerable difficulty in avoiding the branches which 
m these cluxmic diseases are often increased in size. 
If the operation be performed with the trochar, this 
instrument may only wound these vessels ; or shoold 
it completely divide them, they may retract beneath 
the muscles, and bleed but little at the time of the 
operation ; but when the patient has recovered from 
the first effects of the operation, and has become warm 
in bed or if he make any exertion, he is soon over- 
eome with fainting and an alarming sense of weakness, 
yet no blood appears through the dressing, because it 
more readily flows into the cavity of the abscess 
where there is free space to receive it ; this tendency 
to haemorrhage may continue, and will return on the 
slightest exertion ; and thus, in a very few days re- 
duce the patient's strength to the last extremity. 
Haemorrhage in such cases is very distressing and 
alarming; it is often impossible, when the wound is 
re-opened to see any particular vessel ; and the parts 
are so tender and irritable from previous distention 
and disease, that compression or styptics are almost 
insupportable ; and although they may for a time com- 
mand the haemorrhage, yet they will soon be followed 
by sloughing and fresh bleeding which will exhaust 

c2 
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and destroy the patient. In perftorming the iqperation 
in the first instance, the surgeon should not only di- 
vide the integuments with the Jaufe, hut also can- 
tiously dissect through each layer of muscles, until the 
pleura or the wall of the ahscess be distinctly seen or 
felt, and should any ressels be divided in this stage of 
the operation, they should be secured before the sac 
is opened, which may be done either with a lancet or 
with a flat trochar, which is much to be preferred to 
one of a triangular figure. 
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AORTA ABDOMIVALIS. 

To expose this artery, the abdominal muscles and pe- 
ritoneum must be divided from the sternum to the 
pabes, and from the umbilicus to each os ilium ; the 
three last ribs on either side may be sawed through 
about their centre, and everted ; this will admit of 
the epigastric region being fully expanded, and of the 
viscera heing separated from each other; a block 
should he placed beneath the last dorsal vertebrae. 
The less the peritoneum and its different duplicatures 
are injured, the better view will the student obtain of 
the relative anatomy of the aorta and of its branches ; 
most of which can be exposed by dividing one lamina 
only of the processes of that membrane, and by mov- 
ing the viscera in such directions as their loose con- 
sexions will permit ; first divide the lesser omentum, 
but avoid injuring the gastric arteries, draw down the 
stomach towards the left side and then, by dissecting 
through some cellular membrane and nerves, the com- 
mencement of the abdominal aorta and the origin of 
some of its principal branches may be exposed ; next, 
raise the stomach and great omentum (having first se- 
parated the latter from the colon) towards the chest, 
and the cavity of the epiploon being thus opened, dis- 
sect through the ascending layer of the mesocolon, 
this will expose the pancreas and duodenum ; and by 
separating these, the aorta will be again seen ; lastly, 
by elevating the transverse colon and mesocolon to- 



r 
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wards the thorax, and by drawiug down the mesen- 
tery tonards the right side, the coDtinuation of the 
aorta may be diecemed through the peritoneum, 
which is Btretched over it in a very tensa manner, and 
hy dividing this the artery will be perfectly exposed 
even to its division. 

The aorta extends nearly in a straight line from 
the opening between the crura of the diaphragm lo 
the fourth or fifth lumbar vertebra, where it divides 
into the right and left iliac arteries ; behind the lesser 
omentum it lies in the mesial line, but as it descendi 
it inclines a little to the left side ; it rests upon Ibe 
bodies of the lumbar vertebrie and Ja therefore con- 
vex forwards, its greatest convexity is on the Ihiid 
vertebra, that is a little superior and to the left side, 
of the umbilicus. 

The abdominal aorta is covered by the following 
ports : first, by the lesser omentum and stomach, be- 
hind which are the branches of the coeliac axis of u- 
teries, and the solar plexus of nerves ; opposite the 
upper edge of the second lumbar vertebra, the artery 
is covered by the vena porta and mesenteric vessels, 
in front of which is the pancreas ; inferior to these the 
duodenum passes across the aorta, separated from it 
by the left emulgsnt vein ; (this vein in a few in- 
stances I have seen pass behind the aorta;) inferior to 
the duodenum the aorta is covered by (he transverse 
mesocolon, and then by the root of the mesentery ; %ai 
from this to its division it is covered by one lamina 
only of the peritoneum, and by the convolntions o> 
the small intestines. 
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The aorta does not descend abruptly from the tho- 
ax into the abdomen through a well defined q>ening 
n the dis^hragm ; on the contrary, it passea gradually 
sehind the crura of that muscle, close to the verte- 
mt and is contained in a tendinous canal, about an 
inch in length, in which situation the artery (accu- 
rately speaking) is neither in the thorax or abdomen, 
bat behind and between both cavities. This opening 
for the passage of the aorta is of a semilunar form, its 
edges are tendinous, so that the action of the muscle 
cannot a&ct the vessel ; it is bounded laterally by the 
crura of the diaphragm, superiorly and anteriorly, by 
tbeir. connecting fibres and posteriorly by the last dor- 
Bsl vertebra, which is covered by. a ligamentous sub- 
stance partly derived from the tendons of each cms 
taming in a little behind the artery : this opening is 
much larger than the aorta, and contains a quantity of 
cellular membrane, which connects the peritoneum 
vA pleura to each other. The thoracic duct also and 
vena azygos pass through this opening, and lie be- 
tween the aorta and the right crus of the diaphragm. 

The oesophageal opening in the diaphragm, (the 
edges of which are muscular,) is to the left side of 
that for the aorta, and on a plane anterior and supe- 
rior to it, the cardiac orifice of the stomach being op- 
posite the left side of the ninth or tenth dorsal verte- 
bra ; these openings are separated by the decussating 
fibres which pass from one cms of the diaphragm to 
the other. 

The large tendinous opening in the diaphragm for 
the passage of the vena cava, is to the right side and 
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anterior to that for Ihe aorta, it ia opposite to the tigli 
side of the tenth dorsal vertebra. The splancbnit 
nerves, expanding into the semilunar ganglions, lie on 
either side of tlie aorta rb it enters the abdomen; the 
^nglion of the left aide pasees somewhat in front of 
I vessel, QDd is united to that of the right side by 
nutneroua nerves, which form the solar plexus: thii 
plexus covers the aorta and surrounds the coeliac ax- 

8, and its branches accompany those of the aortB- 
The abdominal aorta is accompaaied by the reoa 

:ava, which lies to its right side is in contact tcith 
and partly covers it from the fifth lo the second lum- 
bar vertebra ; the vein ia then separated from the ar- 
tery by (he right crus of the diaphragm, and by the 
middle or spigelian lobe of the liver.* 

The sympathetic nerves run parallel to the abdomi- 

lal aorta, that of the left side ia much nearer to ibc 
artery than the right, they are both, however, sepa- 
rated from it superiorly by the crura of the diaphragni. 
between which end the psoas magnus they are im- 

■ In the dissecting roam, I latelj met wilb i. Nngaln da- 
ilion from this (tlie usual courac) oF the veal CKva ; the (ab- 
ject was an old female ; ia il the two iliac reins uoited on ibt 
left aide of the aorM on the filth lumbar vertebra, the vena can 
Ibence tsceaJed on the left siije ofthe nrlcrj' ; and oppoiile u 
the Mcond veilebra, the vein wag very much dilated, and paMtd 
r the aoita to its right side, and then entered as usual tbt 
»e in the right lobti of the liver; the fetnoral and iliac vein of 
the left side lay on the iliac side of ihciir accompaayiog arUiy, 
I made ■ preparatioii of this singular variety, and have phMd i( 
he museuia of the School of Surgery. 



OF THE ARTEEIES* 23 

bedded ; the thoracic duct lies to the right side of the 
aorta above, but the commencement of this canal in 
the receptacnlum chjli, is on the third or fourth ver- 
tebra behind the artery. 

Before the student proceeds to a minute examina- 
tion of the branches of the abdominal aorta, he should 
again consider the relation which this artery bears to 
tiie numerous viscera of the abdomen, the depth at 
which they lie from the sur&ce, as well as the thick- 
ness and nature of the parts through which, in cases 
(^disease, an examination in the living body is to be 
made. If we reflect a little on these circumstances, 
we shall be able to account for the difficulty that is 
often experienced in discriminating between aneurism 
of any of the principal arteries in the abdomen, and 
organic disease of any viscus in their vicinity. Aneu- 
rism is often found to occur in the abdominal aorta 
near the cceliac axis, sometimes in this short trunk 
itself or in one of its branches ; and sometimes in the 
superior mesenteric artery. Suppose this disease ex- 
ists in any of these vessels the stomach will suffer 
more or less inconvenience, slight perhaps at first, as 
inordinary dyspepsia, but in proportion as the tumour 
mcreases in size, the functions of this organ will be- 
cfune more deranged and sickness and vomiting will 
he induced whenever it is distended by food ; the situ- 
ation and extent of this viscus and the great distance 
of the aorta from the surface in this part of the abdo- 
men render it, in some cases almost impossible by 
an examination even the most careful, to decide on the 
exact nature of the disease. The pulsation is some- 
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times diSuaed, and appears to effect the whole epigu- 
tric region, as in some cases of flatulence and dyipep- 
aia in very nerrous or hypocliondriac habits, where 
there is no disease in the arterial sj'Btem. 1 may ob- 
serve, however, that aneurism may in general be dis- 
tinguished from that pulsation, which is often sore- 
tnarkahle in these constitutions ; the pulsation ifl 
itneiirism is strong and regrular, syncbronons with the 
pulse, and made more distinct by pressure ; the pulia- 
tion in dyspepsia is irregular and uoeqnat, is increaMtt 
at one time, and is almost imperceptiblu at another; 
it ie not synchronous with the pulse, but has more of 
a flattering; motion ; when strong pressure is made 
upon the part affectc^d, the pulsation soon ceases, nor 
does it immediately recur on removing that preesure; 
neither does the pulsation always return exactly in the 
same place. 

Aneurism in any of the situations just mentioned, 
may burst into the stomach or duodenum, into ibi 
cellular membrane about the spine, into the cavity of 
the peritoneum, or between the laminic of any of iu 
processes. If the pyloric e^t^emity of the stomach 
be enlarged, and connected by adhesive inflammatian 
to the parts behind it, the pulsation of the aorta nay 
be communicated (o it, and may so give rise to symp- 
toms reserabliug aneurism; in like manner diseased 
pancreas, tumours in the omentum or mesentery, or 
enlarged lymphatic glands, may have a pulsation com- 
municated to them from this lai^e artery as it r«ati 
against the spiue, and this pulsation be perccpttUe 
ibrough iLb abdominal parielM. 
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Having considered the several relations of this ar- 
tery to the viscera in the abdomen, the student can- 
not fiedl to remark that^ in making an examination of 
the living body, to ascertain the exact nature or situa- 
tion of any disease, the position of the patient should 
be particularly attended to ; that it will he necessary 
to have the abdominal muscles relaxed, and that by 
changing the posture of the patient from the horizon- 
tal to the sitting or erect or even bent forward or in- 
dined to one side, he may be enabled to ascertain 
whether the pulsation of the tumour is diminished or 
increased by these changes of position ; whether it it 
circumscribed, or confined to the line of the artery, or 
diffused according to the form of any particular vis- 
cos ; whether the pulsation be synchronous with the 
pulse at the wrist, or rather an undulatory motion, 
synchronous with inspiration and expiration, as is 
sometimes observable in the vena cava below the liver, 
in diseases of that organ, or in nervous temperaments. 
Aneurism of the abdominal aorta sometimes arises 
from the back part of the artery, and extends laterally 
aod posteriorly towards the psoas muscle, and as it in- 
creases in size, it causes the absorption of thb muscle 
and of the lumbar vertebrae ; it then may press on the 
lumbar jdexus of nerves, and cause weakness and pa«> 
ralysis of the lower extremities, and pain in the loins, 
u in psoas abscess; the tumour may also protrude 
backwards, and resemble an abscess connected with 
diseased bone.* 

* I lecoUect a remarkable case of this kiod whicb occurred 
nuay yean usee, and wbich I had an opportunity of ezaminiDf 
VOL. II. D 
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In vevy thin persons, if the abdominal muscles be 
]%laxed, the aorta may be felt pulsating a little above, 
and to the Jeft side of the umbilicus ; in wounds of the 
abdomen, in which the aorta or common iliac artery 
liBB been injured, or in case of hfemoirht^ from tba 
bursting of an iliac aneurism, life may be suspended 
by making strongs and steady compression on this pul 
of the artery; and we can conceive a case in which n 
Burgeon would be justified, even in opening the abdo- 
men, and passing a ligature round the aorta itself. 
Sir A. Cooper has related a case of hoeraorrhiige, 
caused by the sloughing of a large aneurism of the 
left external iliac artery, in which be perfonned Chil 
operation, and which had the desired effect of pro- 
tracting life for a period of fortj' hours; in this singu- 
lar case, we find too, that the circulation waa niain' 
tained in the lower extremily of the opposite side, al- 
though the main artery was obliterated. The abdo- 
minal aorta has been alao tied, but with the same re- 
sult, by Mr. James of E.\eter, in a case of unsiiccest- 
fnl operation on the internal iliac artery. 

•fler death ; in was in St. Thomas's Hospital, under the care of m; 
much esteemed frieod, Mr. Traiois ; the patient had most of Uu 
.•fmptolos of psoas atucess, > fulness was perceptible id ihr 
bwer part of the right side of the shomeii, a luinour itiu afMOb- 
(erved posteriorly at the right side of the apiae; there wu do 
puliation in it that could be perceived through the parieles ol l)« 
abdomea ; the patient had sutTered from il for more thai) lout 
jean, and yel there nai hut little snclUng or distention in laj 
direction ; diwsctioa iheived it la be an aoeurisio of (he abdoDti- 
ul aorta, nbite it thus bad greatly tho appearance of p*««i tb- 
KCBi during life. 
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Although we can acarcelj hope for success from an 
(^ration so formidahle in executioD, and hazardous 
in its consequences, as that of tying the abdominal 
aorta ; yet, when we consider that by it we may be 
enabled to avert immediate dissolution, and so perhaps 
seeure incalculable benefit to the sufferer or his 
iiiends, we may justly regard this bold attempt of umh 
dem surgery, as worthy the attention of the surgical 
anatomist. In both cases of this q>eration above al- 
hded to, the peritoneum was opened, in order to ex- 
pose the aorta ; as however it appears that a ligature 
may be placed upon this vessel by the same steps as 
are pursued in tying the external and the common 
iliac arteries, I ehall defer any further remarks upon 
this subject, until I come to speak of the surgical ana- 
tomy of those vessels. 

From the abdominal aorta several branches luise ; 
tbey su]^ly the4liaphragm« the liver, i^leen, pancreas, 
md all the afimentary canal, also the kidneys, testes, 
or ovaria, and the posterior and lateral parietes of the 
abdomen. The student may arrange these branches 
into two sets, namely, those from the anterior and 
those from the posterior part of the aorta ; the former 
are nine in number four of which arise in the epigas- 
tric region, and Eve in the lumbar ; those which arise 
in the epigastric region, are the two phrenic arteries, 
the coeliac axis, and superior mesenteric. The phrenic 
arteries supply the diaphragm ; the cceliac axis sup- 
plies the great viscera in this region, viz., the liver, 
spleen, and stomach ; the superior mesenteric is dis- 
tributed to all the small intestines except the duode- 



■a, and to all the !arg^ iateatines except the left tie- 
■centliog colon and rectom. Tlie branches which 

je from the aorta in the lumbar re^on are the two 
renal arteries, the two spermatic arteries, and the in- 
ferior mesenteric artery. The renal arteries supply the 
kidneys, and their appendices the renal capsules ; fre- 
quently amall branches, nnmed the capsular arteries, 
arise from the aorta, some above, and some below the 
renal artery; the former supply the renal capsules, the 
latter the ureters and surrounding cellular membrane; 
the spermatic arteries supply the testes or the ovaria; 
and the inferior mesenteric artery supplies the left de- 
cending colon, the sigmoid flexure and the rectum. 
The posterior set of branches of the aorta, are the four 

five pair of lumbar arteries which supply the mus- 
cles of the posterior and lateral regions of the abdu- 

n ; and the middle sacral artery, which is distribu- 
ted to the lig-aments and muscles on the anterior sur- 
face of the sacrum. 

TTie branches of the abdominal aorta are extremely 
irregular in their number and in the situation of their 
>rigin ; the following is the order in which they moat 
frequently arise, and may be considered the regulat 
order, if such a term can properly be applied to a se- 
ries of branches which present greater varieties in 
every respect than any other arteries in the body. 
The phrenic arteries are the first ; the coeliac axis 
wises nent; immediately below which is the superior 
mesenteric ; aliout half an inch lower down are tho re- 
nal arteries; and immediately below these are the 
spermatic ; about an inch and a half or tvro ischw Iw- 
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low the renal, and about half an inch above the divi- 
sion of the aorta, the inferior mesenteric artery arises ; 
the lumbar arteries proceed from the back of the 
aorta, opposite each lumbar vertebra, and the middle 
sacral arises also from its posterior part, about a quar- 
ter of an inch above its division. I shall mention the 
most oom mo n deviations ^m this order in describing 
the indhridttal arteries. 

Thus the abdominal aorta, like the thoracic, sup- 
plies the fmrietes of the cavity through which it passes, 
as well as the viscera which that cavity contains ; in 
the thorax, however, the branches to the parietes are 
many and large, and those to the viscera small and 
few, whereas in the abdomen, the visceral branches 
are large and numerous, but those to the parietes are 
inocmsiderable. 

I do not recommend the student to trace the 
branches of the aorta according to the order in which 
they arise, or as I have arranged them above ; be had 
better first examine the three great vessels (viz., the 
coeliac axis, the superior and the inferior mesenteric 
arteries) which supply all the digestive organs : having 
done 80, the viscera may be removed and the other 
l»ranches of the aorta can then be more satisfactorily 
exposed. It also appears more natural to connect the 
deseription of these arteries which are so closely 
united in their functions, being distributed to one class 
of organs and being remarkable for their free com- 
munications with each other, from the cardiac orifice 
of the stomach to the rectum. 

In the following description, therefore, I shall con- 
aider these three arteries first : 

Da 
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L AXIS CCELl; 



This artery may lie exposed by dividing the anterior 
layer of the lesser omentum near the cardiac orifice of 
the stomach, and separating some cellular membrant 
and nerves which cover the aorta. 

'Die ctBliac axis arises opposite the lower margu of 
the last dorsal vertebra, immediately below ihe aortir 
opening in the diaphragpm, and above the pancreas and 
vena porta : the lobulus Spigelii is lo its right Bide, the 
renal capsules and seroilunar ganglions are on either 
side of it ; the stomach and lesser omentum are in 
front of it, and it is enveloped by the solar plexus of 
nerves, the branches of which accompany those of the 
artery. 

The cceliac a\is is about half an inch long, il bemb 
a little downwards and to the left side, and divides ioU) 
three large branches, which supply the slamacb, 
apleen, and liver, also the duodenum, pancreas, *ai 
omentum ; the branch which goes to the stomach ie 
the BmalleBl, that to the spleen ia tlie largest, at least 
1 the adult ; in the infant the hepatic branch Je th« 
largest of the three. The coiliac axis before its divi- 
ion frequently sends small branches to the diaphragm, 
the renal capsules, and to the surroundings cellular 
membrane ; one of the proper phrenic arteries often 
}B from it. The cocliac axis presents great vsriely 
in length and size in different subjects, cot uaiiB- 
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quently it divides into two branches only, in which case 
that which ought to he its third, will arise from the 
aorta, or from one of the renal arteries. 



I. 



AUTERIA GASTRICA VEL CORONARIA VENTRICULl, 

Is the smallest of the three branches of the codiac ax- 
is, it often arises from the aorta and sometimes from 
the splenic artery, it is distributed to the stomach. 

The gastric artery runs upwards, forwards and to- 
wards the left side, enters the space between the la- 
minae of the lesser omentum and the lesser curvature 
of the stomach, and having arrived near the cardiac 
orifice, it divides into two branches, a superior and an 
inferior : previous to its division it often gives off the 
left hepatic artery. 

Ramus superior subdivides into several arteries, 
some of which ascend along the posterior surface of 
the oesophagus, and inosculate with the arteries which 
that tube receives from the thoracic aorta; others are 
distributed to the anterior and posterior walls of the 
stomach, ramify between its mucous and muscuhu* 
coats and are directed principally towards the great or 
splenic end of this organ, where they anastomose with 
branches of the splenic artery. 

Ramus inferior. This branch is the larger of 
the two branches into which the gastric artery di- 
vides; it appears the continuation of the original 
trunk ; it bends downwards and to the right side, runs 
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between the laminse of the lesser omentum towards 
the pylorus, ivhere it aaaatomosea with tlie superior 
pyloric artery, a branch from the hepatic. The Ra- 
mus inferior in this cotirae gires off several bratichei 
to the stomach and leeaer omentum; the latter m 
small, the former are lon°: and lat^e ; they are ilistri- 
. buted to each surface of the atomacb, and Inosculaia 
with the gas tro- epiploic arteries which run along in 
great curvature. The ^^tric artery frequently Modi 
a branch to the left lobe of the liver, in which cm 
the trunk of thia artery is as large as the hepatic n^ 
iery." 

n. 

ARTZRIA HEPATICA. 

This large artery may be exposed by removing ibt 
aaierior lamina of Ihe lesser omentum, and drawing 
down the pyloric extremity of the stomach, tt^tbci 
with the superior tnmaverse portion of the duodentim, 
and by raising the liver towards the ribs. 

From the coJiac axis the hepatic artery takes a 
transverse course as far as the pj-loius; it then in- 
clines upwards, forwards, and towards the right side, 
and near the transverse fissure of the liver, terminates 
by dividing into the right and left hepatic arteries, 
whicli supply the two grout lobes of this org;an. The 
hepatic artery is surrounded by a plexus of uerveii, uhI 

* la ibe muiemn ofliie College orsurgeans, llien iiapnps< 
Tatira of ■ large uieiuism of ihii »tKij clow lo ibe ilonuKfa. 
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is enclosed in the lesser omentnm and capsule of Olis- 
son, tc^ether with the vena porta and biliarj ducts ; 
the artery being placed to their left side or nearer 
the mesial line. Before the hepatic arterj divides, it 
sends off two branches, viz., arteria pylorica supe- 
rior ^ and arteria gastro-duodenalis ; it also gives 
small branches to the pancreas and surrounding cellu- 
lar membrane. 

- 1. Arteria ptlorica superior. This branch 
arises from the hepatic artorj, above and behind the 
pyloric extremity of the stomach towards which it 
runs ; it gives small branches to it and to the pan- 
creas, and then turns along the lesser curvature and 
meets the inferior branch of the arteria coronaria ven- 
triculi. 

2. Arteria gastro-duodenalis, arises close 
to the last described branch, sometimes before it; it 
accompanies the ductus choledochus between the su- 
perior portion of the duodenum and the pancreas, and 
soon divides into two branches, viz., arteries, pancre- 
atica-dtiodenalisy and gastro-epiploica dextra. 

The gastro-duodenalis is a large but short artery ; 
before it divides it gives off two or three small branch- 
es, arteria pyloricce inferiores, to the inferior part of 
the pylorus and to the pancreas. 

Arteria pancreatica'duodenalis is the smaller of 
the two branches, it is exposed by raising the ascend- 
ing layer of the mesocolon from the pancreas, and 
separating the latter from the duodenum. This ar- 
tery takes its course between these two organs and 
gives off branches from either side for their supply ; 
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the posterior surface of the pancreas one or dco 
loag brajiches may be seen accompanying th.e duel of 
this gland, and anastomosing' with branches of tbe 
^lenic artery. The pancreatica-duodenaliB artery 
continues to run in tlie concavity of the duoclenum u 
the root of the mesentery, and it tliere inoscu- 
vith the pancreatic branches of the superior tne- 
Benteric artery. 

2. Arteria gastro-epiploica dextra. This branch 
runs downwards, forwards and to the left side, enteis 
between the larainx of the great or gastro- 
and tho convex edge of the stomach. 
The right gas tro- epiploic artery is of coaaiderableeize, 
general it is lai'ger than tlie short trunk of the gas- 
tro- duodenal is, from which it has arisen; it partly 
supplies the stomach and great omentum, to the latlei 
it gives off several branches, which are remarkably 
long and tortuous, and which descend to the loweU 
part of this process ; to the stomach also it gives numi- 
rous branches, and about the centre of its conrax 
margin it meets the left gas tro- epiploic arteiy, k 
branch from tlie splenic. 

The gastric and epiploic arteries are eitnated in i 
similar manner between the lamins of the great and 
little omenta, they are each surrounded by a quantit; 
of loose cellular membrane; when the stomach is 
empty end contracted, they are about lialf an inch, 
and in some places fully an inch distant from that 
viscuB, but in proportion as the latter becomes di«- 
teiided it passes between the folds of which the omen- 
ta are composed, and then these arteries which b«- 



or THE ARTERIES. 35 

fore were very tortuous become straight, and are 
brougiit ck>se to the curvatures of the stomachy each 
lying in a triangular space the base of which is the 
stomach and the sides are the laminae of the omenta. 
•This obsenration applies to the other arteries whieh 
Mopfty the membranous viscera in the abdoihen. 

The arteries of the stomach and intestines all ramify 
in a similar manner, between the muscular and mu- 
cous coats ; if minutely injected, the mucous or villous 
sur&ce will be found deeply tinged with the colour of 
the fluid, and will appear as if wholly composed of 
blood vessels ; but the peritoneal or serous coat is not 
affected even by the most minute injections. 

3. Arteria hepatica sinistra, opposite the superior 
angle of the duodenum, and about an inch from the 
transverse fissure of the liver, the hepatic artery di- 
Tides into its right and left branches ; the left is the 
smaller of the two, it passes towards the left extremity 
of the transverse fissure of the liver, in front of the 
Tena porta, and entering the groove which contains 
the remains of the ductus venosus, it sinks into the 
substance of the left lobe of the liver, and soon subdi- 
rides into ramifications too numerous and too minute 
to be traced by the knife of the anatomist. The left 
hepatic artery sometimes arises from the arteria coro- 
aaria ventriculi, and sometimes from the trunk of the 
aorta. 

4. Arteria hepatica dextra is larger than the last 
described artery; it passes between the vena porta 
and hepatic ducts, towards the right extremity of the 
transverse fissure, and before it enters t^ie liver it sends 
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off a branch, arteria cysticoy to the gall bladder ; this 
small artery accompanies the cystic dact to the neck 
of the gall bladder, where it divides into two branches, 
one of which ramifies very minutely between the costs 
of this viscus ; the other passes between the gall blad^ 
der and the liver, to both of which its branches ait 
distributed. 

The right hepatic artery then enters the liver at the 
r^ht extremity of the transverse fissure, and spreads 
through its substance in the same manner as the left; 
both these branches ramify through this organ finoni 
the centre towards the circumference, and are each 
accompanied by a branch of the vena porta and of the 
biliary duct ; branches of these three vessels are al- 
ways found together in the substance of the liver, and 
are surrounded by that loose cellular tissue which en- 
ters it at the transverse fissure; if a section of the 
liver be made perpendicularly, that is, from its thid^ 
towards its thin edge, the branches of these three ves- 
sels will be divided at right angles, and their open 
moulhs may be seen on the cut surfaces, and the ves- 
sels themselves will be found retracted into the loose 
cellular tissue that surrounds them. 

The right and left hepatic arteries, before they en- 
ter the substance of the liver, send off several small 
branches, which ramify on its surface ; these are not 
in general filled by a common injection, but if a fins 
fluid be successfully injected, the whole surface of the 
liver may be obsen'ed to be minutely vascular; the 
vessels are arranged in a radiated manner, particularly 
on its convex surface. In a minutely injected sob- 



OP THE ARTERIES. 37 

ject also we may obsenre several anastomoses between 
the hepatic and other arteries; branches from the 
phrenic arteries descend from the diaphragm on the 
liver ; branches also from the intercostal and lumbar 
arteries pass from the abdominal parietes to this or- 
gan, and inoecalate with the superficial branches of the 
hepatic arteries. I have frequently too seen branches 
extending aloi^ the suspensory ligament of the liver 
to the nmbilicns, thus connecting the hepatic arteries 
to the internal mammary and epigastric. These su- 
perficial branches of the hepatic artery are well de- 
lineated by Ruysch. — Opera Euyschit, epis. v. 

ARTERIA SPLENICA. 

The origin of this artery may be seen by separating 
the cellular membrane and nerves which surround it 
l)ehind the lesser arch of the stomach, and its termi- 
nation may be exposed by carefully dissecting be- 
tween the great end of the stomach and the spleen. 
A better view of the splenic artery may be obtained 
by raising the stomach and great omentum towards 
the thorax, then dissecting the ascending layer of the 
mesocolon from the pancreas, and drawing down the 
upper edge of this gland, the whole course of the ar 
tery may be seen. The splenic artery may be still 
more satisfactorily seen by turning down the stomach, 
having first tied the cardiac orifice and divided the 
oesophagus. 

The splenic artery in general appears larger than 
the hepatic, it is very tortuous, when injected it ap- 
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pears remarkably so ; its courae does not exceed five 
or eix inches in length, although if detaclied from tha 
■abject aod extended, it will often exceed tweln 
inches. The occomponyiug vein isnotsotortuoas. It 
ii Hccompnnied by several filaments from the tain 
plexus of nerves, these run in a straighter manner 
along the vessel, and thus serve to connect the c<h1s of 
the latter to one another. I have obserred that the 
coats of this artery are remarkably thin both ia ill 
trunk and hranchea, and in injecting subjects I blW 
found it to burst in old persons more frequently ihu 
any other artery in the body. 

The course of this artery is first backwards and 
to the left side, then forwards and downwards ; it 
runs along tUe superior and posterior mai^in of the 
pancreas, accompanied by the splenic vein, which lifls 
inferior to it ; the splenic artery passes over th« cms 
of the diapbragm, the semilunar ganglion and the re- 
nal capsule of the left side ; in this course it gives off 
several branches— 1st, pancreaticte parv»; 2nd, p»n- 
crcatica magna; — 3rd, vasa brevia ; — 4th, arterix 
splenica; and 5th, arteria gastro-epiploica sinistra. 

1. ARTERI* PANCBEATtC^ PAIlv.t. As th« 

splenic artery runs in the groove in the pancreas, il 
sends o£E these branches to supply this gland ; they ar* 
very numerous, but ubser^'e no particular arnuig«' 
ment; they inosculate with the right pancrofttic arte- 
ries from the pancreatico-duodenalis. 

2. Arteria PANCREATiCA MAGNA BrUes from 
the splenic artery near the left extremity of the pan- 
creas, it sinks into the substance of this gland, and 
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fims from left to right, giving off several small 
branches to the g^rains or particles of which this con- 
glbiiierate gland is composed. This artery is near the 
posterior smface ef the pancreas, and accompanies the 
duct- ot this gland towards the duodenum, where it 

• • • 

iDfaStomoses' with branches of the pancreatico-duode- 
naKil. In many cases I have not been able to see this 
branch^ it is I believe often wanting, its place being 
supplied by the pancreaticsft parvse, and by branches 
firom the pancreatico-duodenalis. 

'3. VaSa BtiETrA. These vessels, five or six in 
number, arise from different sources ; some arise from 
the trunk of the splenic artery before it arrives at the 
spleen ; others proceed from the splenic branches, as 
they are entering the spleen ; and in some cases one 
or two come from the substance of the spleen: — all 
these arteries pass between the laminae of the gastro- 
•^nie einentum to the great end of the stomach. 
&ach of the vasa brevia is from two to three inches in 
length; in this course, they frequently communicate 
with one another; and baring arrived near the sto- 
Daach, they all diride into several branches, which 
ramify on the* anterior and posterior surfaces of this 
organ, and anastomose with the gastric artery above , 
and with the epiploic arteries below, thus completing 
on the left side the vascular circle which surrounds 
the stomach. 

4. Arterije sPLEi^iciE. As the trunk of the 
splenic artery approaches the spleen, it sends off five 
or six branches, some of which are of considerable 



eize ; these vessels enter the spleen along its concave 
side, some nt its fissure, others by the foramina which 
are placed above and below ihia fissure : these bcanciiM 
divide in the substance of the spleen i^ a roaniKr 
similar to arteries in other glands; it is difficult, how- 
ever, to trace them for any distance ialo this organ, 
their coats become very thin, and the tissue of the 
spleen is so soft, that it is almost impossible to affino 
in what manner they terminate. 

5. AhtERIA GASTRO'EPIPI.OICABINtaTnA t«t)i< 

last branch of the splenic artery, and appears its con- 
tinued trunk ; it turns forwards, downwards and to 
the right side, is received between the laminae of the 
great omentum and the convex edge of the etomach, 
and meets the gastro- epiploic a de\tra, a branch of the 
hepatic artery. 

The left gastro- epiploic artery in this course aends 
oS branches superiorly to the stomach, inferiorly to the 
great omentum ; the former are distributed to the an- 
terior and posterior suifaces of the stomach, nod di- 
vide into several branches, which unite with ihoex 
on either side, and form a complete net-work of vg«- 
sels between the mucous and muscular coats ; thew 
branches inosculate with the splenic and gastric arle- 
ries. When the stomach is empty and contracted, the 
left gastro- epiploic artery is near an inch distant from 
the convex bonier of its left extremity, but when di*- 
lended, the vessel is brought into close contact with iL 
The branches which the epiploic artery gives off inft- 
riorly supply the great omentum ; they are vary loDj 
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and seldom give off any branches of magoitode to 
either sldey but descend undi?ided vessels even to the 
lowest part of the omentam; some of the largest then 
aseend on the posterior surface of this process, and ar- 
riving at Sue arch of the colon anastomose with the 
colic arteries. These long omental branches are 
generaUj fmrronnded bj a line of adeps and are each 
•eeompanied by one or two veins ; they have very few 
anastomoses with their corresponding arteries on 
iither side. In cases of old irredocible and strangu- 
lated omental hernia, in which the surgeon deter- 
Biines on excising the protruded portion, which is often 
■KOch altered and diseased, these arteries may each re- 
quire a fine ligature. As the left gastro-epiploic ar- 
tery proceeds along the convex border of the stomach 
givipg off the branches that have been just described, 
it meets the gastro«epiploica dextra; these arteries 
anastomose not by small branches but the trunks 
nnite, so as to appear like one Continued vessel, form- 
ing an arch along the convex border of the stomach ; 
this arch of arteries is turned forwards when the sto- 
Baach is distended, and in thin persons, it is said, can 
be felt pulsating through the abdominal parietes. — See 
Academie des Sciences, 1715. 

Having now traced the three divisions of the cceliac 
axis to their termination, the student cannot fail to 
remark the numerous inosculations that exist between 
the branches of each ; the stomach appears the centre 
of these communications, on it we find several free 
anastomoses. Around its cardiac orifice, and on its sple- 
nic extremity, the arteria coronaria ventriculi and the 
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VBsa brevia unite ; along iu lesser curvature 
rial arch extends, formeil by the inferior branch 
coronary artery, and the pyloric branch of the 
around the pylonia several small arteriea 
and the inosculation between the right and left epi- 
ploic veSBela hounda iie convex border. 

Of all the membranous viscera in the abdomen, tba 
stomach receives the largest supply of blood ; it ie com- 
pletely encircled by arteries from which innumerable 
every direction, communicate witb 
mifj through all parts of its tisane, 
of the stomach are minutely inject- 
Jr villous coat becomes eo deeply 
tinged with the colour of the fluid, as to appear com- 
posed entirely of vessels ; the left or splenic extremity 
;ippear8 more vascular than the right. When a por- 
tion of a minutely injec^ stomach is dried the ves- 
Hole are found arran^d in a reticular order, not unlike 
the manner in which they are distributed in tlie 
cutis. 

When we contemplate the number and magnitudu 
of the arteries which supply the stomach, and reflect 
on the functions which this organ performs, we may 
conclude that the powers of the circulation are exerted 
in it with considerable energy; how far the circula- 
tion la affected by the anastomoses we have just meo- 
tioned, presents to the physiologist aa interesting sub- 
ject for inquiiy. The arteries of the stomach and itt- 
testines are remarkable for their freedom and form of 
inosculation; in all othor situations except at the ImM 
of the brain, arteries communicate by small branthM 




OF THE A&TEftlES. 4$ 

lit akmg the whole oomrse of the memhranous vieceim 
I the abdomeOy we perceive vessels of considerable 
ise joining each other and formiog arches, the con-^ 
resitiee of which are directed towards the viscera to 
vhich they send numerous branches. It is probable 
these free inosculations may, to a certain degpree, ex- 
empt these vessels from the influence of the laws of 
the general circulation, and so tend to establish a pe« 
culiar circulation, not merely for the nutrition of these 
organs, but also for the performance of their different 
functions. We know that the circulation is carried on 
with different degrees of energy in different parts and 
at different times, but how this is regulated or effected 
remains in obscurity ; we know also that the small ar- 
teries are possessed of great irritability and probably 
these anastomoses, almost peculiar to the arteries of 
the abdominal viscera, lessen or intercept in some 
way the force of the general circulation, and so favour 
the organic power of the small vessels exerting itself 
over their contents. These free anastomoses of the 
arteries may also admit of the more ready flow or di- 
version of the fluid they contain from one viscus to 
another, according as the very elaborate process of di- 
^stion may require an increased action in one part, 
and admit of a state of quiescence in another. 

When we consider the magnitude and number of 
the arteries which supply the abdominal viscera, the 
manner in which they are spread out and anastomose 
with each other, and that the arteries are always full 
)f blood, we must conclude that a considerable quan- 
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ARTERIA MESENTERICA SUPERIOR. 

The superior mesenteric artery is one of the largest 
branches which the abdominal aorta furnishes to the 
chylopoietic viscera ; it supplies the intestinum jeju-^ 
num and ilium, the caecum, and all the colon, except 
its left descending portion. 

The superior mesenteric artery and its numerous 
branches may be exposed without much dissection ; 
raise the transverse colon and mesocolon towards the 
chest, and secure them in that position, let the me- 
sentery and small intestines fall to the lower part of 
the abdomen, then dissect off the superior layer of the 
mesentery from the several glands and vessels which 
lie between the laminae of this process ; thus the whole 
course of the mesenteric artery will be seen except . 
its origin, which may be afterwards exposed by divid- 
ing a small portion of the root of the mesocolon, and 
raising the inferior edge of the pancreas. 

The superior mesenteric artery arises from the fore* 
part of the aorta about a quarter of an inch below the 
coeliac axis ; as it descends it inclines at first a little 
towards the left side, lies close to the aorta and is 
Covered by the vena porta and the pancreas ; at the 
inferior edge of this gland it is separated from the 
aorta by the duodenum and by the left emulgent vein ; 
at the lower edge of the duodenum it is received be* 
tween the laminae of the mesentery and then runs in 
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n oblique direction forwards, downwards and tovrani! 
the right iliac region, where it terminateB by siipplj-- 
g the ilium, csecum and colon intestines. The bu- 
perioT mesenteric artery is accompanied by two veins 
1 is enveloped in a plexus of neiTes derived from 
the semilunar ganglions and the sympathetic. 

The course of the superior mesenteric artery repre- 
lenia an arch whose convexity is directed forwards, 
downwards and to the left side, from which sriM 
jveral (fifteen or twenty) arteries to supply the sbbII 
intestiaes ; the concavity looks upwards, backwards 
I to the right eide ; from it three lai^e brandies in 
general proceed. 

The superior mesenteric artery in the first part of 
X course, that is, before it enters the niesenterVi 
gives off three or four branches, which are distributcii 
the right extremity of the pancreas and to the in- 
ferior portion of the duodenum ; these branches anu- 
tomose with the pancrealico-duodenalis, one of the di- 
visions of the gastro-duodenalis artery which is de- 
rived from the trunk of the liep«lic. 

The three arteries which arise from Ibe concavii; 
of the arch which the mesenteric arter)- forms, ue,— 
1st, arteria colica media ; — Snd, arterin colica dextn ; 
— and 3rd, arteria ileo- colica. 

1. Artebia coi.iCA MEDIA arises from the supe- 
rior part of the mesenteric artery, while this vessel i» 
covered by Uio transverse mesocolon, between the 
laminie of which process it runs upwards and fonnnJi 
towards the umbilicufi, and about the centre of iba 
inesucolon it divides into two hrimches, a right BO^ 
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kh; these direrge and each send* off small branches 
to the colon and anastomoses with corresponding ar- 
teries on either side. The left branch inosculates with 
the arteria coliea sinistra which is derived from the 
inferior mesenteric; this inosculation forms an arch 
4^ich is convex towards the colon, and from which 
Hveral branches proceed to supf^y that intestine. The 
right branch inosculates in a similar manner with the 
tieeading branch of the coliea dextra. 

2. A&TEaiA COLICA DEXTRA arisos from the me- 
Nttteric artery, about two inches beyond the last 
described branch ; it also runs between the laminse of 
the mesocolon, towards the right ascending colon, and 
divides into two branches, a superior and inferior ; the 
^Nrmer inosculates with the right branch of the arteria 
G(dica medin, the latter with the ascending branch of 
the ileo-colica ; these inosculations also form arches, 
fiom the convexity of which proceed many small 
branches to supply the colon. The arteria coliea me- 
dia and dextra oftten arise by a common trunk. 

3. Arteria ileo-colica, is the terminating 
branch of the superior mesenteric artery, it runs be- 
tween the lamina of the mesentery to the right iliac 
region and divides into three sets of branches, a su- 
perior, middle, and inferior. The superior ascends to 
meet the descending branch of the coliea dextra ; the 
inferior descends to meet branches from the mesen- 
tery, or from the convex side of the mesenteric artery ; 
and the middle runs to the right iliac region, and near 
the junction of the ilium and caecum divides into 
several branches which communicate with the arte- 
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lies above and below, forming arches with them, from 
the convexity of which several large branches arise to 
supply these two intestines, also the vermiform ap- 
pendix and the ileo-C8ecal and colic valves. 

The branches of the ileo- colic artery which supply 
the caecum and vermiform process subdivide and often 
anastomose twice or thrice before they arrive at the 
intestine. 

From the convex side of the mesenteric artery 
arise fifteen or twenty branches, which supply the 
jejunum and ilium intestines ; they are seen by simply 
unfolding the different plaits of the mesentery ; all 
these arteries have nearly a similar course and termi- 
nation ; they run nearly parallel between the laminae 
of the mesentery, the middle branches are the long- 
est. Soon after their origin they divide into two 
branches, each of which unites with a similar branch 
on either side ; an arch is thus formed, which is con- 
vex towards the intestine; from its convexity arbe 
several branches, which soon divide and communicate 
with those on either side and thus again form arches 
similar to the first but smaller; from these arches 
branches again arise and in some cases communicate 
a third or even a fourth time. From the last arches 
arteries run in a straight direction to encircle the in- 
testine, on which they subdivide minutely and form 
numerous inosculations on their mucous coat, so that 
when successfully injected this membrane seems 
wholly composed of vessels. 

The branches of the mesenteric artery are equally 
remarkable with those of the coeliac axis for their free 
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and numerous inosculations; all the branches which 
arise from its convex side communicate with each 
other, and at the caecum in the right iliac region they 
unite with the ileo- colic artery, from whence to the 
left iliac region an anastomosis exists in the mesocolon 
between the three branches of the superior and the 
ascending branch of the inferior mesenteric arteries ; 
this latter artery the student should next examine. 
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ARTERIA MESENTEa 




The inferior mesenteric artery is the next 
wliich the abdominal aorta sends to the chylopgielic 
viscera; it ia an artery of consitierable ma^itade bQI 
smaller than the superior mesenteric: to expose illtie 
student should raise the mesentery and small inKt- 
tines together with the transverse colon towards A> 
thorax, and dii'ide the peritoneum covering the wtti 
the spine and the left kidney. 

The inferior mesenteric artery arises Irom the It" 
side of the aorta, ahout an inch or less ahore its di- 
vision into the common Uiacs and an inch and a W 
or two inches below the origin of the renal arteries 
The inferior mesenteric artery runs ohliquely doBD- 
wards and to the left side its course being somewbx 
curved, the convexity towards the left iliac region; ii 
soon divides into three branches, viz. — 1st, the arttii' 
colica sinistra; — 2ad, the arteria sigmoidea; — >i« 
3rd, the arteria htemorrhoidaiis superior vel intenm- 

1. AitTERiA COLICA SINISTRA asccuds in frODl 
of the left kidney, and divides into an ascending u)^ 
descending branch ; the former inosculates, and forms 
an arch with the colica media, a branch of the aD|K' 
perior mesenteric artery; it also gives several branclK) 
to the left lumbar colon. The descending braiw:'* 
unites in a similar manner with the sig'moid artery. 
2. Arteria sigmoidea runs lnuiSTaitd;, •' 
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crosses the peoas mnsde to the sigmoid flexure of the 
colon, and divides into several large branches, which 
snpply this portion of the intestine, and anastomose 
inth the last described artery; this artery also sends 
iome small branches to the ureter, and to the psoas 
md iliacus intemus muscles. The inferior mesenteric 
irtery often gives off two or three distinct branches to 
this part of the intestine. 

3. AkTE&IA HXM0&&H01DAL1S 8UPBRI0&, IS 

the largest branch of the inferior mesenteric artery ; 
it runs towards the left ilio-sacral articulation, crosses 
the ureter and the left iliac artery and vein, is re- 
ceived between the laminae of the mesorectom, and 
descends into the pelvis, along the posterior part of 
the rectum, which intestine it supplies with numerous 
Wanches. Opposite the middle of the sacrum, the 
hemorrhoidal artery divides into two large branches, 
which descend along the sides of the rectum ; these 
sabdivide into several small branches, which anasto- 
mose with each other and with the middle haemorrhoi- 
dal arteries on each side, which are branches from the 
internal iliac. Some long branches of the superior 
haemorrhoidal artery descend as low as the anus, and 
there anastomose with the external haemorrhoidal, 
ivhich are branches from the internal pudic. 

The superior haemorrhoidal artery is accompanied 
by some nerves, and by several large tortuous veins. 
The haemorrhoidal artery and its branches deserve the 
attention of the surgical anatomist, as they are con- 
cerned in the operation for fistula in ano ; the student 
may observe that this vessel descends on the back 




part of the rectmn, to within one finger's 

about four inches of the anua, before it divides ; ibii 

will apprise him of the danger of dividing the recnm , 

to that height, in case the disease extends in tliat di- ', 

rection. 

The lower part of the rectum is extremely vaaculnr, 
the Burrounding cellular membrane containing nume- 
i veins and arteries; in cases of lon^ cantinoe*! 
disease these vessels become much enlarged, Mil 
when divided in operations for the cure of hsemoi' 
jhoida or of fistula, or for the removal of excrescence" 
of the mucous membrane, which sometimes prolrndu 
he anuB, they bleed bo profusely as frequently W 
endanger the life of the patient ; the hasmorrhage i* 
in general alarming at the time of the operation, 
in some hours after we may find the patient re- 
duced to a state of great weakness, although little or 
blood is seen ; however, it flows freely into the ia- 
■stine, and the contraction of the Bphincter or the 
compresses at the wound prevent its escape externally : 
the rectum becomes distended, and the patient cold 
and weak, he feels great irritation about the neck of 
3 bladder, and tenesmus, and on going to stool be 
discharges a quantity of blood, partly fluid, partly 
coagulated ; this in some cases is followed by syncope, 
which may aBsiai in pulling a slop to further haemor- 
rhage. Should, however, the bleeding recur, the aur- 
geon must open the wound, and having introduced s 
tlrge piece of sponge, with a ligature attached to it, 
, Into (he rectum, higher than the divided vessel, so as 
lo prevent the blood from ascending into the tiUBMuw, 
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he should then apply dossilf of lint to the hottom of 
the woond, and retain theee by a well regolated gra- 
duated compreeaiony or by the hand of a careful as- 
sistant. 

The student can again examine the superior hsemor- 
rboidal artery when dissecting the vessels in the 
p^Tis. 

The superior and inferior mesenteric arteries com. 
DHinicate so freely along the left descending colon , 
that, if the abdominal aorta be tied between the origin 
of these two arteries, and the subject injected from the 
heart, the fluid will pass through this mesenteric inos- 
culation to the lower part of the aorta, and so to the 
inferior extremities. 

The branches of the mesenteric arteries are re- 
markable not <mly for the freedom, but also for the 
form of their inosculations. The branches of the su- 
perior mesenteric artery which supply the small in- 
testines, communicate with each other more frequently 
than those which go to the colon, or than those of the 
iaferior mesenteric ; the anastomoses of the former 
present a reticulated appearance in the mesentery, the 
branches enclosing spaces of different area and figure ; 
the branches which supply the large intestine seldom 
anastomose with each other more than once or twice 
between their origin and termination. From these 
anastomoses, both of the superior and inferior mesen- 
teric arteries, branches proceed in a straight direction 
to the concavity of the intestine, and pass some on its 
anterior, others on its posterior surface ; according 
as the intestine is empty or distended, it appears at a 
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greater or leas distance from the origin of these arte- 
ries. When theee straight branches have arrived it 
the intestine they divide very minutely, and forta a 
complete network of vessels between the mucous tai 
muscular coats ; his network is well seen in a mi- 
nutely injected intestine which lias been dried, vi 
then suspended in oil of (urpentinc. 

The small intefltinea receive their supply of blow! 
from their concave side only, whereas the sloinacti 
receives its arteries both from its concave and convei 
borders, but particularly from the latter; the arteriM 
which supply this organ have but one inosculation witb 
each other before their branches become reticulated in 
its coals, but the arteries of the small intestines form 
a remarkable network in the jneeentcry, -which ia coa- 
nected by straight branches to that which is in their 
parietes. 

The vessels which are distributed to theca]on,aienol 
so numerous as those of the stomacb and amall intes- 
tines, and when all the arteries of the alimentary canal 
havebeenininutelyinjected,astriking difference appear* 
in the degree of vascularity in the mucous membrane 
of the large and small intestines: the largo intestines 
are also supplied principally from Ibeir concave edge ; 
a few arteries, however, from the omentum and abdo- 
minal parietes occasionally pass lo the convex bonier 
of the colon and cEccum ; the arteries which suji^ly the 
large intestine are not so reticulated either before they 
arrive at the intestine, or even at their termination on 
its parietes. 

If we encoarage the idea of the functions of ve»- 
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sels being at all depending on or affected by their 
previooB anastomoeee, we may form some conjecture 
as to the cause of those differences which exist in the 
anastomosee of the arteriee which supply the stomach, 
the small and the large intestines. 

The student may now proceed to examine the other 
branches which the abdominal aorta sends off; name- 
ly, the phrenic, capsular, renal, spermatic, lumbar, 
and middle sacral arteries : to expose these, he should 
remove the stomach and intestines, having first tied 
the oesophagus and rectum, and having divided the 
gastric, splenic, and mesenteric arteries, also the 
biliary ducts, leaving the liver, kidneys, and vena 
cava, in their situation ; a better view of the aorta will 
be now obtained, and of the manner in which it is 
pushed forwards by the convexity of the lumbar ver- 
tebrae, also of the opening between the crura of the 
diaphragm, through which this artery enters the ab- 
domen. 



ARTERLE PHRENIC^. 
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The phrenic arteries are two in number, they are the 
fiist brandies of the abdominal aorta, and arise from 
its anterior part immediately above the cceliac azcis; 
each artery passes upwards, outwards, and forwaidi 
to the diaphragm, (o which it is distributed. The 
phrenic artery of Ibe left side passes behind the leso- 
phagus, that of the right side behind the liver andve- 
na cava. At the posterior edge of the cordifonn tea- 
don each artery divides into two branches, an extenul 
and internal ; the former supplies the fleshy fibres o( 
the diaphragm on each side, and divides into numeroui 
branches, which run towards the ribe, and inosculate 
with the intercostal arteries. The internal branch of 
each phrenic artery is directed forwards round the 
cordiform tendon, distributes its branches in evoiydi* 
rection ; behind the xyphoid cartilage it anastoiiKWi 
with its fellow, and with the internal mammary utt- 
ries. The internal branch of the phrenic artery of 
the right side sends some small branches to the vent 
cava, which anastomose v.'ith the superior phrenic a^ 
tery, a branch of the internal mammary ; on the left 
Hide thia branch sends small arteries to the lesophBgus, 
which in like manner commnnicate with the superior 
phrenic, and with the cEsophag;eal branches of th« 
thoracic aorta. The phrenic arteries in the first part 
of their course give off several small branches to th« 
crura of the diaphragm, to the pancreas, to the Mini- 
lunar ganglions, and to the cellular membrane wbkh 
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snrrounds theniy also to the renal capsules, along the 
superior edge of which each artery runs ; the spleen 
also on the left side, and the liver on the right, some- 
times receive small branches from these vessels. 

The phrenic arteries are of uncertain origin, they 
often arise by a commcm trunk; sometimes one or 
both arise from the codiac axis, or from one of its 
branches, and not unfirequently the right phrenic ar- 
tery is found to arise from the renal. 

On the dii^hragm we find several inosculations be- 
tween the arteries of the neck, thorax, and abdomen. 
A muscle of such importance in the animal economy 
as the diaphragm must receive a great quantity of 
blood; the phrenic arteries are not the only source 
from which it is supplied, the phrenic nerve of each 
side has its accompanying artery, which is derived 
firom the internal mammary, these branches are dis- 
tributed to the centre of this muscle ; the six inferior 
intercostal arteries, and the internal mammary, send 
branches to its fleshy circumference, and the two or 
three superior lumbar arteries in like manner supply 
its crura and the posterior part of each ala. 



ARTERIjE CAPSVLARKS VEZ ATBABILIAUIX. 

The arteiies which supplj' the renal capsules are very 

small in the adult, but in the fcetus they are as \atgt 
as the renal arteries ; they are very irregular in A'ii 
origin. These bodies to general receive their Mtwl 
from three sources, namely, from the phrenic alwWi 
from the aorta in the centre, and from the renal belo*. 
The proper capsular arteries arise on each aids of 
the aorta, opposite the mesenteric artery ; they p>EB 
obliquely upwards and outwards, and are distribuieil 
to the renal capsules and to the surrounding cellnlti 
membrane ; they also send branches to the pMU 
muscle and to the different viscera in their vicinity. 

ARTEEl* RENALBS VEL EWULGENTE9. 

The renal or emulgent arteries arise between the tv 
mesenteric arteries, (hey are the largest branches »f 
the abdominal aorta, with which they form an angle » 

' little leas than a right one. The two renal arteries bK 
nearly of the same size, the left is shorler than tiif 
right, and covers its accompanying vein ; the right K- 

_ nal artery in general arises lower down than the left, 

■ it passes behind the vena cava, and is covered by iu 
H corresponding vein ; the relation which these arteriu 

■ and veins bear to each other is very irregular. "Etch 
H renal artery passes obliquely doivnwards, backwardf. 
H and outwards, towards the kidney, and in this count 
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gives off small branches to the renal capsule, to the 
ureter, and to the snrrotinding cellular membrane and 
muscles. At the pelvis of the kidney each artery 
generally, but not constantly, lies between the vein 
aid ureter, the former in front of, the latter behind 
fte artery. The renal arteries then divide into four 
or five branches, which pass into the substance of the 
kiipey as far as the papillse ; around these each artery 
divides into several minute branches, which pass be- 
tween the tubnli uriniferi, as far as the inner edge of 
die cortical substance, where they unite with one 
«M>ther, forming arches, the concavity of which is di- 
rected towards the tubuli, which are thus separated 
from the cortex ; from the convexity of these arches 
proceed numerous branches, which ramify through 
the cortical substance, some extend even to the cap- 
sde of the kidney, and ramify upon it. 

If the kidney be minutely injected and corroded, 
the cortex is found to consist almost wholly of arteries 
and veins; these vessels communicate very freely with 
each other, and with the branches of the ureter, as is 
proved by injection. When the branches of the renal 
arteries have penetrated the kidney, they twine around 
the veins and the branches of the ureter. We fre- 
quently find two or three, or even more, renal arteries 
on one or both sides, sometimes one of these will 
pierce each extremity of the kidney, and the othera 
will enter at its pelvis. When the renal arteries thus 
arise in separate branches, the superior is often de- 
rived from the mesenteric, and the inferior from the 



60 Sr&GICAL AVATOMT 

common iliac arteiy; the reml Teins aie more regular 
in their number tham the arteries. 

The chief glandular viscera of the abdomen, as the 
liirery spleen, and kidneys, are each sopfdied in some- 
what a similar way ; a large artery siiiks into their 
substance, and divides into nnmeroos branches, which 
ramify through all parts of their stmctore ; the kid- 
neys, in particular, are remarkaUe fi»r the sixe of the 
arteries which supply them ; these vessels too are teij 
short, so that the circulation in these glands may, u 
Bichat observes, receive a more lively impression or 
impulse from the general system, which may in some 
degree account for the rapidity of the urinary secretion. 

ARTERIiE SPERVATICJE. 

These two arteries arise immediately below the renal 
from the fore part of the aorta, at a very acute angle ; 
they pursue a very tortuous course downwards and 
outwards, accompanied by one or two veins, and by 
several small nerves, which descend from the renal 
plexus and from the sympathetic nerve. Each sper- 
matic artery passes obliquely across the psoas musele 
and the ureter, and descends on the external side of 
this vessel ; the right spermatic artery crosses the 
vena cava also. The spermatic arteries in the male 
subject incline more outwardly in their descent than 
in the female, and arriving at the internal abdominal 
ring, each joins the vas deferens, and descends, 
forming a part of the spermatic cord, to the testicle. 
The right spermatic artery often arises from the 
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ligfat renal ; ■ometfmei there are two apermatic arte- 
ries on one aide, and bat one on the oppoaite. 

While the apermatic artery liea in the abdomen, it 
giies off aeTeral amall branchea to the paoas mnade, to 
ike ureter, and anmmnding cellular membrane; in 
!)m inguinal canal it givea off amall branchea to anp- 
fcf the mnadeBy which anaatomoae with the epigaatric 
aid with the aoperficial branchea of the femoral. The 
spermatic artery in aome aobjecta ia found larger at its 
kMrer than at ita upper extremity. At the artery ap- 
pmachea the testicley it dividea into six or seven 
bnnchesy two or three of these accompany the vas 
deferens and are distribated to the epidydimis; the 
other branches pass forwards, pierce the tunica albu- 
gioea at its posterior part, and enter the substance of 
the testicle ; here they again subdivide into numerous 
bfancheSy which inosculate with each other and form 
beautiful arches, many of which can be discerned 
through the tunica albuginea as they run between it 
uul the tvbuli testis ; others pass along the septa of 
this gland, and communicate with the tubuli semi- 
niferi. Beneath the tunica albuginea or the fibrous 
eoat of the testicle, the blood vessels are arranged in 
(xmsiderable number, so as form a soft, vascular sur- 
face or membrane analogous to the pia mater, from 
which several straight vessels extend along the sep- 
tum of the testicle. 

In the female the spermatic arteries arise in the 
same situation as in the male, and pursue nearly a 
similar, but in general a more tortuous course, as far 
as the pelyisy but then each artery bends inwards, and 

VOL. II. o 
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k received between the lamioce of the broad ligamcnl 
of the uterus, which cocducia it to the ovarium, Tk 
spermatic arteiy then divides into eereral brooclies, 
Borne ramify on the posterior surface of the ovarj-, anil 
in very minute injectiona will be found to enter ita 
eub3t!ince, other branches descend along the FoUapiui 
tubes to the iiteraa, in the structure ofwhith tliey 
acastomose with the proper uterina arteries from ilif 
internal iliac. One or two small branches of exh 
epcrmatic artery are reflected outwards along the 
round ligament of the uterus, and passing through the 
inguinal canal, are distributed to the muscles and in- 
teguments in the groin, where they anastomose wilh 
the superficial branches of the femoral. 

During the first six monilis of fcetal life, (he sper- 
matic arteries are short, as the testes then lie by iho 
side of the spine, below the kidneys. The spemtili' 
arteries in the first part of ihetr course arc etraigfat' 
hut as ihey approach the testes or ovaria, they become 
extremely tortuous ; it has been rightly obaen-ed ^y 
Mr. C. Bell, that those organs of the human hoAsi 
which have an occasional remission of their actiiiiy- 
or which have an occasional call for nn iocreMc *>' 
their functions, are remarkable for the tortuous (c^' 
of their arteries ; the vessels of the uterus, testicle 
and spleen, are good examples of this fact." 

In the operation of castration, the contraction c' 
the cremaster muscle and the retraction of the spec 
matic artery within the cellular membrwio of thi 
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cord, have been fonnd to produce some difficulty in 
the application of the ligature to the divided artery ; 
to obviate this, it has been proposed to include in a 
ligature the entire cord before dividing it, and the 
c<»:d being cut across, to tie the spermatic artery se- 
parately before the general ligature is removed. This 
proceeding, however, adds considerably to the pain of 
the operation, which may be avoided and the object 
effected by the operator taking hold of the cord with 
his left hand, and having divided it, by drawing out 
the artery with the tenaculum or forceps so that an 
assistant may secure it in a ligature. While the sur- 
geon still holds the cord, he should examine if it be 
necessary to tie more than one artery, as in cases of 
long continued disease the branches of the spermatic 
and epigastric often become enlarged. 

Between the origpin of the spermatic arteries and of 
the Inferior mesenteric, the aorta generally gives off 
some small branches to the ureter, to the fat which 
surrounds .the> kidney^ and to the cellular membrane, 
and lymphatic glands which lie ^ng the lumbar ver- 
tebrae ; these branches are described by some writers 
under the name of the adipose and ureteric arteries ; 
they, however, are in general $o irregular and uncer- 
tain, that I have not considered it necessary to direct 
the attention of the student particularly to them. 

Although the coats of the ureter do not appear very 
vascular, yet they receive arteries from several sources, 
namely, from the aorta, the renal, spermatic, lum- 
bar, iliac, and hypogastric arteries. These different 
branches also supply the surrounding cellular mem- 
brane and muscles. 
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The adeps around the kidney also receives arteries 
from different sources, from the phrenic, capsular) re- 
nal, and spermatic, and occasionally from the aorta; 
these branches anastomose on the kidney with the ar- 
teries of that gland, and on the surrounding miucles 
with the lumbar arteries. 

Numerous small arteries may be seen ramifying on 
the aorta itself; some of these arise from the different 
arteries in the vicinity ; others arise from the paroit 
trunk, twine around it in a serpentine course, distri- 
buting their branches to its coats, and anastomosiDg 
with each other. In no part of the arterial system 
are these small vessels (which are commonly calM 
he vasa vasorum) more distinct and numerous than 
around the abdominal aorta ; in a young subject, mi- 
nutely injected, they render the external coatoftbii 
vessel and the surrounding cellular membrane so vascu- 
lar, as to give to its sheath the appearance of an highly 
organized membrane, in which also may be traced in- 
numerable filaments of nerves derived from the sym' 
pathetic, and its different ganglia ; this tissue, so 
abundantly supplied with nerves and vessels, is not 
confined to the aorta, but may be seen on its different 
branches, and particularly on those which supply the 
chylopoietic viscera. 
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ART£RI£ LUMBALES. 

The lumbar arteries arise from tbe posterior part 
of the aorta, nearly at right angles, opposite the 
intervertebral ligaments; they are generally five in 
number on each side ; the fifth or last sometimes arises 
from the common iliac arteries ; the lumbar arteries of 
opposite sides occasionally arise in common and some- 
times two or even three of the same side arise toge-* 
ther. The lumbar arteries are all nearly alike in their 
course and termination, and resemble very much the 
intercostal arteries ; the superior pass transversely, the 
inferior descend a little; they run from their origin 
outwards and backwards along the, sides of the verte- 
brae, behind the sympathetic nerve the crus of the 
diaphragpn and the psoas muscle both which muscles 
they supply. 

When each lumbar artery has arrived opposite the 
space between the transverse processes of the yerte- 
brse, it gives off three sets of branches; the first are 
the spinal, which are two in number, and of consider- 
able size; these branches are conducted along the 
lumbar nerves through the intervertebral foramina into 
the spinal canal, one branch is then distributed to the 
spinal marrow and its membranes : the other runs on 
the posterior part of the body of the vertebra, meets 
the corresponding artery from the opposite side, and 
both send several branches into the substance of the 
bone and into the intervertebral ligaments ; the princi- 

g2 
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pal branches enter the bone through a large 
that may be seen on the back of the body of each 
lumbar yertebra. 

The second set of branches of the lumbar artery are 
the posterior muscular branches ; these pass backwudi 
between the transverse processes of the hunbar fer- 
tebrse to supply the lumbar mass of mnsdes, mac 
are yery long and large, and anastomose with etch 
other and with the posterior branches of the inieieoih 
tal arteries. 

The third set are the external ; this, which is gene- 
rally single, is the largest, and appears to be the con- 
tinuation of the original trunk ; it is by no mentf} 
however, so large as the corresponding branch of etcb 
intercostal artery. The external or abdominal bimeh 
of each lumbar artery passes outwards between die 
psoas and quadratus lumborum muscles, giving smdi 
branches to each, also to the diaphragm, kidney, re- 
nal capsule and the surrounding cellular membrene) 
and then divides into several long branches which nin 
between the laminae of the abdominal muscles, accom- 
panied by branches of the lumbar nerves ; these arte- 
ries anastomose with the intercostals above, with die 
ilio-lumbar and circumflex ilii below, and with the epi- 
gastric and internal mammary in front. 
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ARTERIA SACRA MEDIA. 

^is is the lact branch of the abdominal aorta ; it 
irises from its posterior part a HtUe above its dirision ; 
it sometimes comes from one of the iliacs (the right) or 
inm the last famibar arterj. 

The middle saend arterj is almost as large as one 
of the lumbar arteries, it descends nearly in the direc- 
tioii of the middle line of the sacmmy and close to thb 
bone as far as the coccyx, where it divides into 
•Wanches which bend to either side and form an arch 
vith the lateral sacral arteries. The middle sacral 
tttery gives off branches to the rectum, to the sacrum, 
tad io the muscles which are attached to it, it also 
'lends off transverse branches at each division of the 
Mcnmiy which supply this bone, and anastomose with 
the lateral sacral and hsemorrhoidal arteries. 

I think I have observed this artery to be larger in the 
Vastus in proportion, than in the adult. In animals it 
may be named the ** caudal artery," and is always of a 
proportionate magnitude to that of the tail ; where this 
appendix is large, as the prehensile tail of some 
monkeys, or as in the kangaroo, this artery will be 
found of considerable size. In fish this artery ap« 
pears as the termination of the aorta. In tailess ani- 
mals it will be absent. 
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arterijE iliac^ communes. 

On the body of the fourth lumbar vertebra, or on tk 
ligament between that and the fifth, the abdouuo^ 
aorta usually divides into the two iliac arteries; ibe 
point of its division ia nearly opposite the left mtu^ 
of the umbilicus ; g'reat variety, however, is observed 
in this respect, it BometimeB divides so high as At 
tliird and sometimes so low as the fifth lumbar ver- 
tebra. 

The right and left comioon iliac arteries are of equal 
size; they divei^e, each incliaiDg downwards ami 
outwards, and opposite the ilio-sacral sympfaydia tbay 
divide into two larg;e branches, named the extemil 
and internal iliac arteries ; the former suppUea the 
lower extremity with blood; the latter supplies the 
viscera and the parietes of the pelvis. 

The eommon iliac arteiies form an acute angle wiih 
each other, this angle is observed to be more open in 
the female than in the male : these large arteriea aie 
covered by the peritoneum : the division of each u 
crossed anteriorly by the ureter ; the psoae muscles are 
situated on the external side of them; the coromeoce- 
ment of the rectum is anterior to the artery of the left 
side, and the termination ofthe ilium, the left side el 
the cEecum, and the vermiform appendix are connected 
to that of the rig^lit. The common iliac artery of ths 
right side is somewhat longer than that of the leA, uul 
lakes a more oblique course across the last liuabil 
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Tertebra, it also passes over the left common iliac vein 
and the commencement of the vena cava ; the common 
iliac artery of the left side descends more in the di- 
rection of the aorta, and lies external and anterior to 
its accompanying vein. These arteries seldom give 
off any branch of magnitude ; they both give small 
branches to the peritonenm, to the psose muscles, to the 
ureters, and to the ionrounding cellular membrane : 
occasioaally the right one gives o£F the middle sacral, 
and the left the last of the lumbar arteries. In young 
subjects these arteries aire generally very straight, but 
in old subjects I have frequently found them extreme- 
\y tortuous, particularly that on the right side. 

The student may now proceed with the dissection of 
the internal and external iliac arteries. It is a matter 
<^no importance to which the student shall first direct 
his attention* We shall first describe the internal 
iliac artery. 
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ARTERIA ilLIAC A INTERNA VEL HYPOGASTRICA, 

VEL UMBILICALIS. 

The student should examine this artery in the foetus, 
as well as in the subject of maturer age. The inter- 
nal iliac artery presents a striking difference in its. 
magnitude, course, and termination, in the child be- 
fore or at birth, and at some time subsequent to 
that period. This artery in the foetus usually re- 
peiyes the name of umbilical or hypogastric ; in after 
life it is commonly called internal iliac : if examined 
tn the foetus it will be found twice as large as the ex- 
ternal iliac, and will appear as the continuation of the 
common iliac artery ; whereas, in the adult, the exter- 
nal iliac exceeds the internal nearly in the same pro- 
portion, and appears not only in size but also in direc- 
tion, as the continued trunk of the primitive iliac. 

We may first briefly consider the course and ter- 
mination of the umbilical or hypogastric arteries in 
the foetus ; at this age these arteries proceed from the 
division of each common iliac artery, or from the ilio- 
sacral symphisis, downwards and forwards to the blad- 
der, forming in this part of their course an arch, the 
convexity of which is directed downwards, and from 
which arise several small branches. Each hypogas- 
tric artery then ascends along the side of the bladder 
to its superior fundus, and thence runs on either side 
of the uraehus, between the peritoneum and recti 
muscles, to the umbilicus. Having passed through 
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this q)eDiDgy these arteries become a part of the Qm- 
bilical cord, and twine around the nmbilical yein ; in 
this part of their course thej appear smaller than 
while they were in the abdomen ; when they have ar- 
nred near the placenta they sometimes inosculate with 
etch other, and then branch out into numerous rami- 
fications through all parts of this spongT* vascular sub- 
itince. In ntero these arteries serve the o£Sces of 
feinsy and are the only media by which the blood can 
he returned from the foetal to the maternal circulation. 
After birth when the umbilical vessels are tied a coa- 
gnlum of blood fills each of these arteries, and ex- 
tends from the umbilicus to the side of the bladder ; 
these vessels then g^radually contract, the coagulum 
heonnes absorbed and in a very few years after birth, 
nothing but a ligamentous substance marks the for- 
mer course and situation of these arteries between the 
hladder and the umbilicus. While this change is 
being effected, not only is the external iliac artery in- 
creasing in size, but also those branches which arise 
from the back part of the internal iliac. If examined 
at a still more advanced period of life, this obliteration 
of the artery is found to have extended still farther 
back, so that from the sciatic notch to the bladder a 
very small branch, or sometimes only a ligamentous 
substance exists. 

The student may now proceed to examine the in- 
ternal iliac artery in the aduk subject. The trunk of 
this artery may be exposed without much dissection ; 
raise the fold of the peritoneum which extends from 
the rectum to the bladder, by detaching it from the 
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iliac fosea towards the pelvis, and avoid injuring tli« 
ureter, vas deferens or intfirnal iliac vein. Tlie intt^ 
nal iliac artery separates from the primitive iliac op* i 
posite the ilio-sacral symphisis, and is generally higbat 
on the right side than on the left, it ia a Ini^ but 
short trunk, seldom more than an inch and a faltf 
or two inches lon^ hefore it gives off its branchaii 
from its origin it runs tortuously downwards ud 
backwards, converging a little inwards in front of 
the ilio-sacral symphisis, as far as the upper part 
of the sciatic notch, where it divides in g^neril 
into tn'O, and sometimes into three branches ; from 
the point of division, however, a small artery continaei 
forwards to the bladder, and ends in a ligamentous 
auhatanco, which ascends on the side of this organ to 
its apex, and thence proceeds along the abdotninai 
muscles to the umbilicus, thus marking the course and 
situation of the former umbilical artery. 

Each iliac artery in this course, that is from its ori- 
gin to the sciatic notch was covered by perilonsDiDi 
and is nccounpanied by the internal iliac vein, wiiich 
lies posterior to it ; on the right side the vein is alao 
to the external side of the artery; the origin of the 
pyriformis muscle, and the sacral nerves, as they H- 
cape from the anterior sacral foramina are internal, 
and the communicating branch of the lumbar plexus it 
posterior to each ; the obturator nerve is to the outer 
side, the ureter crosses at the commencement, and 
the VQS deferens at the ligamentous termination of each. 
If the student have an opportunity of contrasting the 
course of this artery in the adult and tu the fcettH, 1m 
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^ find considerable difference to exist in it at these 
Irfierent periods of life. In the adult, the artery 
pistts backwards and downwards deep into the pelns 
to the sciatic notch, where it appears to terminate, as 
in principal branches pass through this opening. The 
CHdYexity of the arch which the artery forms, looks 
Udiwards and upwards towards the ilio-sacral sym- 
physis, from which it is only separated by a vein and 
Bare; whereas in the foetus this artery (which is 
anch larger in proportion than in the adult) passes 
forwards and a little downwards and then upwards ; 
and the convexity of the arch which in thus formed 
looks downwards and outwards. At this age, this ar- 
tery can scarcely be considered as contained in the 
pelvis, but runs nearly parallel to the superior border 
of this cavity ; the branches which it gives ofif are very 
small, and the trunk of the artery does not appear 
diminished in size after their origin. 

The trunk of the internal iliac artery is but seldom 
found diseased, some of its branches, however, may 
become the seat of aneurism from disease or accident ; 
in such cases, if the branch directly connected with 
the disease cannot become the subject of operation, it 
has been suggested, that applying a ligature on the 
trunk of the internal iliac artery may be attended with 
good effects ; this operation has been performed in two 
cases of gluteal aneurism, and in one of them with 
perfect success* These cases have established the 

* See accouDtofa case of gluteal vxtunsmf Medico-Chirur. 
Trans, vol. v. p. 422 ; Med, and P%s. Jour., vol. xxxviii. p. 267, 
also Guthrie on Injuries of the Arteries. 

VOL. II, n 



72 
o« .1,. ? ""^'WP' ■"•fll«i 

7"»k...w.»r .jr ''•"'. y^ 

il": "* -^ •"% tlTl' '•'= »««. ^" 

^"oUnly of .,':■""'■ on accoiini of ,. 






'■% 




TnS ARTERIES. 75 

abdominal muscles ; an in- 
"vc inches long is to be 
uf the lower part of 
«jpigastfic artery, that is, 
^ wentre of Poupart's ligament 

.. The inferior extremity of this 
.mate about an inch above Poupart^s 
^ not to endanger the spermatic chord, 
iiperior extremity may end at the outer edge 
rectos muscle. The three laminse of the ab- 
rI muscles are next to be cautiously divided on 
ctor to the same extent ; the fascia transversalis 
le then torn through with the finger, and the 
neum can be easily detached from the iliac fossa 
b the pelvis : this part of the operation will be 
ated if the patient's bowels have been previously 
id by a smart cathartic. If the finger be now 
I to the inner side of the cavity which has been 
bnned, the pulsation of the external iliac artery 
le felt, and by following this to its origin, or 
ds the spine, the internal iliac will be discovered 
Internal and rather posterior to it, the chord- 
feel of the obturator nerve may also assist in 
ag the finger to the vesseL The origin of the 
lal iliac will l)e found nearly opposite the centre 
line drawn from the anterior superior spinous 
B8 of the ilium to the umbilicus. Then with the 
)f the index finger, or with the eye of a bent 
!, this artery may be separated from its accom- 
ing vein which lies behind, and on the right 
a little external to it. The sidesof the wound 
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practicability of lius operation ; aa (o the facility, ho 
ever, with nhtch it may be performed, that n 
greatly depend on the circumstances of the oue. 
Ahbough in the dead emaciated subject a ligatun 
may be easily passed around this vessel, yet in (ha 
living subject the attempt must be attended with con- 
siderable difficulty, which will be great in proportion 
to the muscularity and fatness of the individual ; tha 
peritoneum Ib in great danger of being injured, and 1 
may remark, that in old subjecta I have often found 
it very thin, and easily torn in this situatioii, so i 
in attempting to detach it from the artery in practising 
this operation on the dead body, I have sometimea lace- 
rated this membrane. The ureter in some anhjecn ii 
very closely connected to tiiis artery; the internal iliai; 
vein ia also intimately attached to it, and the mobility of 
theae vessels adds to the difficulty of separating them 
from each other, for the operator can only venture to 
uae the fingers of one hand, and no sharp instnimeni 
can with safety be employed, on account of the prox- 
imity not only of the internal iliac vein, but also o( 
the external iliac artery and ila vein. In the dead 
subject I have experienced lees difficulty in tyin^ liie 
common iliac, than the internal iliac artery; indeed, 
I feel disposed to prefer the former operation even di»- 
ing life : although the direct supply of blood to the leg 
and thigh ahould be thus cut off, yet great relianca 
may be placed on the lumbar and pelvic inoscnlation*- 
The operation of lying the internal iliao artery m*; 
be performed in the following manner : place the pa- 
tient on his back, and bend tli« lower uxtreuiitiu o 
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tbe tnmky 00 as to relax the abdominal muBcles ; an in- 
cision tbree or four or even fire inches long is to be 
made through the integnments of the lower part of 
the abdomen parallel to the epigastric artery, that is, 
in a line drawn horn, the centre of Poupart's ligament 
towarda the nmbilicos. The mferior extremity of this 
iadsioii may terminate about an inch above Poupart*s 
ligamenty so as not to endanger the spermatic chord, 
and the raperior extremity may end at the outer edge 
of the rectus muscle. The three laminae of the ab- 
dominal muscles are next to be cautiously divided on 
a director to the same extent ; the fieiscia transversalis 
may be then torn through with the finger, and the 
peritoneum can be easily detached from the iliac fossa 
towards the pelvis : this part of the operation will be 
facilitated if the patient's bowels have been previously 
emptied by a smart cathartic. If the finger be now 
passed to the inner side of the cavity which has been 
thus fbnnedy the pulsation of the external iliac artery 
will be felti and by following this to its origin, or 
towards the spine, the internal iliac will be discovered 
lying internal and rather posterior to it, the chord- 
like feel of the obturator nerve may also assist in 
gniding the finger to the vessel The origin of the 
internal iliac will l)e found nearly opposite the centre 
of a line dravm from the anterior superior spinous 
process of the ilium to the umbilicus. Then with the 
mdl of the index finger, or with the eye of a. bent 
probe, this artery may be separated from its accom- 
panying vein which lies behind, and on the right 
side a little external to it. The sides of the wound 
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should now be held asunder by two broad spatuls?v 
slightly curved, and the aneurism needle can be car- 
ried around the internal iliac artery, directing it from 
within outwards, or towards the psoas muscle, taking 
care to avoid the ureter and peritoneum internally, 
and the external iliac vessels externally. If an assist- 
ant press these vessels outwards and backwards towards 
the iliac fossa, they will be more eflectually protected, 
and this part of the operation will be facilitated : the 
ligature should he applied low down on the trunk, as 
far from the bifurcation of the common iliac as possible. 
A ligature may he passed round the common iliac 
artery by an operation similar to that now described; 
this I have frequently practised on the dead subject, 
and have experienced very little difficulty in effecting 
it In a very thjLn sulyect a ligature may be passed 
round the aorta, between the origin of the inferior 
mesenteric artery and its division into the iliac arte- 
ries, without injuring or opening the peritoneum, by 
making the incisions through the integument^ and 
abdominal parietes in the same direction, and to a 
little greater extent superiorly than in the operation 
of tying the internal iliac artery. In the operation of 
tying the aorta or the common iliac artery, it may bo 
advisable always to make the external incision longer.* 
The application of a ligature to the common iliac ar- 
tery is in the dead subject very practicable, and I 
should think it must be a very rare occurrence indeed 
m which this operation may not answer all the pur- 

* See account of a case in which the common iliac was tied 
by Mr. Crampton, Med. Chir, Trans, vol. xvi. Part i. p. 15T. 
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poses of a ligature on the aorta itaelf ; indeed, I can 
scarcely eoneoife a caM in which the latter will be 
neceMaiy, except in the event of wound of the com- 
mon iliaCy c^ ieoQodary haemorrhage after the opera- 
tioQ jnst now described. 

The principal branches of the internal iliac artery 
aie nine in number ; these may be divided into two 
aetSy an intemaly whieh supply the parts within the 
pehiSy and an external, which supply the parts exter- 
nal to this cavity. The internal set consist, in the 
Budeyoffive, namely, the ileo lumbar^ middle hamor- 
rkoidalf lateral ULCral^ vesical and umbilical; in 
die female two more may be added, viz., the uterine 
and the vaginal. The external set are four in num- 
ber, namely, the obturator ^ gluteal, sciatic, and pu- 
die; these are principally distributed to the great 
musdes which lie external to the pelvis, and are con- 
siderably larger than the internal branches. 

All these branches are almost always to be found, 
but as to their origin, they are very uncertain ; some- 
times the internal iliac artery will give off but two 
branches, and firom these all the others will be derived ; 
and the obturator is found to arise nearly as often 
from the epigastric artery as from the internal iliac. 

The student will find it more convenient to trace 
these branches according to this arrangement than by 
c l ass ing them into anterior, posterior, internal, and ex- 
ternal. 

There are few vessels in the body the dissection of 
which is more troublesome or complicated than that of 
the internal iliac artery and its branches ; it is one, 

h2 
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however, to which ihe student should devole consiJor- 
able time aad attention, na nany important practicfti 
inferences may be deduced from a correct knowledge 
of the relative anatomy of this artery and of its nume- 
rouE ramifications. 

The student mny first examine the rutcmol set of 
branches; to expose these, empty the bladder and 
rectum, detach the peritoneum from the side of Ite 
pelvis, and carefully remove a quantity of loose cellu- 
lar membrane which lies beneall) it, and which con- 
tains numerous vciasi all t.he internal branches of Ihii 
artery may be then expoGed by a little dissection 
without dividio)^ the ptlvis. A more satisfactory view, 
hoviever, of these arteries may be obtained when > 
section of this cavity has been made ; but this can bt 
done with greater advantage at a future stage of he 
dissection, when Gome of the externa! set of branches, 
p;irticu!arly those in the perinacum, have been ex- 
amined. 

r. 



AntsEa from the external and posterior part of thf 
internal iliac artery, and runs obliquely upwards, 
backwards, and outwards, to the iliac fossa, where it 
divides into three sets of branches. In this courte 
the ilio-himbar aitery lies anterior to the ilio-sacrsl 
tyniphysis and to the coromunioaiiog branch of the 
last lumbar nerve, and passas behind the external ilittf 
artery uid vein, the anterior crural nerve, and the 
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psoas and iliac muideB ; in this ptrt of its course it 
gives off several small branches which ramify throogh 
the substance of these muscles. At the upper and 
intenial part of the iliac fossa, the ilio-lumbar artery 
divides into sereral branches, some of which ascend, 
others descend, and the third pass outwardlj. 

The ascending branches supply the psoas and qua- 
dratus lumborum muscles, anastomose with the lum- 
bar arteries, and with branches from the renal and 
^rmatic; branches also accompany the lumbar nerves 
bto the spinal canaL 

The descending branches of the ilio-lumbar artery 
ramify through the substance of the iliacus internus 
muscle, some run between it and the bone; a con- 
siderable branch may be seen passing into the diploe 
of the latter by an oblique canal which commences 
about the centre of the iliac fossa ; other branches 
descend on the surface of the psoas and iliac muscles 
to the groin, and anastomose with branches of the 
epigastric and femoral arteries. 

The external set of branches of the ilio-lumbar ar- 
tery are the principal, they pass across the iliac fossa, 
giving off several arteries to the iliac muscle ; some 
small branches then turn over the crest of the ilium, 
enter the glutsei muscles, and communicate with 
branches of the gluteal artery ; others run along the 
inner edge of the crest of the ilium, towards the an- 
terior spinous process of this bone to meet branches of 
the arteria interna circumflexa ilii, which is derived 
from the external iliac ; small branches also from the 
ilio-lumbar artery anastomose on the fore part of the 
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inwardi beneath the pexitaDeBiii ^kog the nteior 
and lateral part of the reetmn, aad £fidc8 iefto Mfwl 
branchea, amae of whkk aseead and tnn a niltta lA 
the superior haeaioRboidal artery, othexa daMead wi 
^awnmnairate wi^ faraBchce of die pndic avtny; Ae 
baemorrhoidai artery ako sends brandiea lothiiRK 
.part of the reetnaiy soaoe of whkh «e diatribBlad to 
the bladder, vesieBlae seamudeiy to die pfortate fj^ 
in the male, and to the mfeiior sorfiwe of dtt ato*> 
4md yagisa m the fieoiale. This artery is said to le 
larger and more regular in the female than in tiie 
male. Its place is often sopplied by two or three v- 
ieries instead of a single Tessel. 



IV. 



ARTERIiE VESICALES, 

Are generally three or four in number; they are fery 
irregular as to their origin, being found to arise in- 
differently from the sciatic, pudic or hemorrhoidal or 
from the trunk of the internal iliac ; their branches are 
principally distributed to the inferior fundus of the 
bladder ; but few arteries are observed on the superior 
part of this organ. 

The vesical arteries may be divided into three sets, 
the inferior, middle, and superior. The first are de- 
rived from the hsemorrhoidal, pudic and sciatic ; the 
superior are given off from the umbilical branch ; and 
the middle vesicid artery in general arises from the 
internal iliac, near its ligamentous termination, but 
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my fi e n a wtlj fron lome of its branehes. The 
Mildfe fgrfwl artnry usMlly accomptiues the ureter 
tft the bladdery and diere divides into numerous 
JMchee, whieb ramify between the coats of this ?is- 
(liinaU direetioiiSy and anastomose with the other 
Minies wbidi supply thb oipin, and with correspond- 
iag bnmebes from the opposite side. The inferior 
itAaX artery, or the branches corresponding to it are 
krger and more nnmerous, at least in the adult and 
old pefsoo, than Mther the middle or superior vesi- 
cal arteries; hence the neck and inferior fundus or 
region of this viscus are more vascular than any other 
regions. In the course of this dissection of the infe- 
rior vesical arteries, the student cannot fail to observe 
the great number of veins in this region ; these 
veins come from di£Eerent sources, some from the peri- 
naenm, some from the penis, others from the prostate 
and vesiculse seminales, in the vicinity of the latter 
they form plexuses with which the veins of the rectum 
and surrounding fat communicate; these veins are 
rery large and numerous in the adult, they all com- 
municate directly or indirectly with the internal iliac 
veins. 

V. 

ABTERIA UMBILICALIS. 

This in the foetus is the continuation of the internal 
iliac artery, and appears to have given off all the pel- 
vic branches ; it bends upwards, forwards and inwards 
along the side of the bladder, and then ascends behind 
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tke iJidoBiiAal mosdes to die mnlMliciis, endosed in a 
fold of peritoBaeom which connects it to die nndMl, 
2gid to the i^ppoeite artery. In the adult,* hoiwever, it 
is wetf smaUy althoogh its coats are thidc : it isseUiMi 
pervious heyond the side of the hladder, and Uiere it 
ends in a ligamentous substance ; this arterj gmi 
off several immches to the bladder, which principaltj 
ramify on the side and posterior part of this organ; 
these branches anastomose with the other vesical ar- 
teries, and with the corresponding branches fioBi Um 
oppoute side. 

VI. 

ARTERId UTERIKA. 

Tuis artery arises from the internal iliac after tha 
middle hsemorrhoidal ; it very frequently arises from 
the pudic ; the uterine artery, though small, is t«- 
markably tortuous, it passes forwards and inwnidi, 
runs between the laminae of the broad ligament to the 
inferior part of the side of the uterus, where it dividei 
into a number of branches ; these also are very tortu- 
ous, many of them appear to increase in size as the] 
are entering the structure of this organ; tbes< 
branches then ramify through the parietes of th* 
uterus in every direction, and anastomose with thei 
corresponding arteries from the opposite side. Som< 
branches of the uterine artery also descend to th* 
vagina, some pass forwards to the bladder, and other 
asceud in the broad ligament to the Fallopian tube 
and to the ovaria, and inosculate with the spermati 
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arteries, brancliM of the abdonuDal aorta. The ute* 
line arteries and their branchea are greatly enlarge 
doring pregnancy or in diaeaaes of the uterus. The 
vterine arteries in a fcetal and adult pelvis, when con- 
tittted, present a very remarkable difference as toaixe. 



VII. 



ARTERIA YAOIKALIS 

Arises from the iliac, next to the last described 
branch, but frequently from it or from the pudic or 
sciatic artery ; it runs along the anterior and lateral 
part of the vagina towards the perinaeum, distributing 
its branches in this course to the bladder, vagina, and 
rectum, its ultimate branches anastomose with those 
of the pudic artery. 

The student may now proceed to examine the next 
order of branches of the internal iliac artery, namely, 
those which pass out of the cavity of the pelvis, and 
idiich are principally distributed to the muscles which 
ate situated on its parietes ; these branches are four in 
number, namely, the obturator^ gluteal, sciatic^ and 
pudic ; of these branches one escapes from the pelvis 
by the thyroid foramen, three by the sciatic notches. 

I. 

ARTERIA THTROIDEA VEL OPTURATORIA. 

This artery is very irregular in its origin, it more 
frequently arises from the anterior part of the internal 
iiac artery, but sometimes from one of its branches, 

VOL. II. I 
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and it very frequently proceeds from the epigastric 
artery, a branch of the extennl i^mc, and it often btf 
a double origin, one from the efngastric, and the oUier 
from the internal iliac artery, both unite near thft 
thyroid foramen : we sometimes ofaserre, that it his a 
different origin on the opposite sides of the same sob* 
ject. When the obturator artery arises from the ii- 
ternal iliac, or from one of its branches, it nms £v- 
wards and downwards to the upper part of the thjioid 
foramen, through which it passes into the groin, and 
is then distributed to the muscles at the inner side of ^ 
the thigh. ' 

The student may first examine the connexicms of ^ 
this artery in the pelvis, afterwards in the thigh. As 'j 
the obturator artery runs from its origin to the thyroid 
foramen, it lies parallel and infeiior to the external 
iliac artery and vein, superior to the origin of the le- 
vator ani muscle, and surrounded by some loose cello- 
lar membrane which connects it to the bladder ; it is 
accompanied by the nerve of the same name, the latter 
lying superior to the artery. In this course the ob- 
turator artery gives off several small branches, inter- 
nally, to the bladder, these commimicate with the 
different arteries of this organ ; and externally, to the 
side of the pelvis, to the psoas muscle, and to the lym- 
phatic glands ; these arteries anastomose with branches 
of the external iliac artery. When the obturator ar- 
tery arrives near the thyroid foramen, it perforates the 
pelvic fascia, the superior border of the levator ani, 
and of the obturator muscle ; to these muscles it sends 
several small arteries ; at the thyroid opening it gives 
off two or three considerable branches, which run 
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along the internal border of this opening', and are 
principally distriboted to the obturator muscle ; some 
branches also pass more inwardly to the neck of the 
Madder, supply the cellular membrane behind the pu- 
Ikf and anastomose with corresponding arteries from 
tke opposite side : I have occasionally seen a consider- 
ate branch pass in this direction, to the sides of the 
prostate gland and thence to the perin um, to supply 
Ae place of some deficient branches of the proper pndic 
artery. Other branches of the obturator artery pasn 
upwards and outwards, and communicate with the 
epigastric artery. The obturator artery, veins, and 
nerve, then pass through the upper part of the thyroid 
foramen; the passage for these resembles an oblique 
canal, which is bounded below by the obturator liga- 
ment and muscles, and above by the ramus of the pubis, 
which is grooved in an oblique direction ; this peculiar 
form of the canal must tend as a security against the 
occurrence of hernia in this situation: should such 
however take place, the vessels must lie upon the su- 
perior and external surface of the sac. 

The obturator artery then descends into the thigh ; 
to expose it here, the student should divide the pecti- 
neus, and the upper extremity of the adductor longus ; 
these muscles should be carefully cut through by 
small portions only at a time, so as to avoid injuring 
the branches which they receive. The obturator ar- 
tery having passed through the thyroid foramen, lies 
on the obturator extemus muscle, and divides into two 
principal branches, a posterior or external, and an an- 
terior or internal ; the former inclines backwards along 
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the external maigin of the obtorator foramen, and di- . 
Tides into seTeral branches, which pass in diiBMift 
directions ; two or three of these nm along the boidv 
of this opening, and sni^Iy the external obtarati»r, ttl 
addactor magnas, qoadratos femoiis, and the biB- 
string muscles ; one or two small branches paM oo^ 
wards, and enter the acetabulum by the notch, wbid^ 
is placed at the lower and internal part of this cafilj: 
these branches sometimes arise from the internal cir- 
cnmflex artery ; they are distribated to the fat lad 
cellular membrane within the joint, and some of them 
are conveyed along the interarticular ligament to dM 
head of the femur. 

The anterior division of the obturator artery is &• 
larger of the two, it descends between the addoGtOf 
brevis and longus, and divides into several branchflit 
which are distributed to the muscles at the inner side 
of the thigh; these branches inosculate freely widi 
the internal circumflex artery, a branch of the femo- 
ral ; some branches also from the obturator artery pan 
through the upper extremity of the adductor musdei, 
and run towards the perinseum and scrotum, and anai- 
tomose with branches of the pudic artery; severel 
long branches descend beneath the gracilis and adduc- 
tor longus, accompanied by the branches of the obtu- 
rator nerve ; these descending branches partly supply 
the muscles in this situation, and communicate with 
branches of the femoral and profunda arteries. 

These several inosculations between the femoral 
and obturator arteries, have some analogy to the inos- 
culations that exist between the arteries about the 
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aetpnlay and most be of eflsential senrice in conTeying 

U)od from the internal iliac to the femoral artery, in 

me the external iliac has been obstructed, and pro* 

nded the obturator has been derived from the internal 

iliac artery. • 

The obturator artery is found to arise from the epi- 
giBtric so frequently, that the student should consider 
the course it must take from such an origin to arrive 
at the thyroid foramen ; the relative anatomy of this 
artery in cases of this variety is very important, and 
should be particularly attended to, for, in the event of 
femoral hernia existing, the neck of the sac may be 
found almost encircled by this vessel. When the ob- 
turator artery thus takes its origin from the epigastric, 
it turns in a tortuous manner inwards and downwards, 
crossing the crural or femoral ring, sometimes along 
its posterior border ; it then bends down behind the 
ramus of the pubis, and escaping by the upper part of 
the thyroid foramen, descends into the thigh, where it 
terminates in the usual manner. When this artery 
passes along the anterior part of the femoral ring, and 
then descends along its internal side, it may be con- 
sidered as bounding three-fourths of the circumference 
of this opening, and should hernia exist, the artery 
will have the same relation to the neck of the sac ; in 
such a case there must be considerable danger of injur- 
ing this vessel in dividing Gimbemaut's ligament ; it is 
not, however, always, indeed I believe it is very seldom 
necessary to separate this ligament from the pubis, for 
the fascia lata is so much concerned in the structure 
of this part, that dividing this aponeurosis at the inner 

i2 
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side of the neck of the sac, "where it is continuous 
with Gimhernaut's ligament, will be found in almost 
every instance sufficient to enlarge the opening, or to 
relax its inner and anterior part sufficiently to admit 
of the reduction of the intestine. 

Should the obturator artery, when it thus arises 
from the epig^tric, pass along the Eternal and poste- 
rior borders of the crural ring, it will not be en- 
dangered in the operation for femoral hernia^ as It 
must lie behind the neck of the sac. 



11. 



ARTERIA GLUTEA, 

Is the largest branch of the internal iliac artery, in 
the adult it appears as its continuation : it arises from 
the posterior part of this trunk, and runs downwards, 
backwards, and outwards, through the sciatic notch, 
forming an arch the convexity of which is directed 
downwards ; it then divides into several branches to 
supply the gluteal muscles. 

The origin of the gluteal artery is covered by the 
internal and external iliac arteries and veins, also by 
a large nerve, the communicating branch of the lum* 
bar plexus, which joins the first sacral nerve, some- 
times the upper division of this plexus also conceals 
this artery. Very soon after its origin this artery- 
passes through the sciatic notch, accompanied by the 
superior gluteal nerve and vein, it turns round the 
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iliom at the upper and anterior part of this <^»ening, 
ind above the pjrifiirBi moade. 

The principal branches of the gluteal artery are 
distributed to the moaclea on the dorsum of the ilium; 
it seldom gives off any branch of importance while 
within the cavity of the pelvis ; sometimes, however, 
the ileo-lombar, lateral sacral, or the middle hsemor- 
rlwidal arteries, arise from this trunk ; it also gene- 
rally gives off a few branches to the pyriform muscle, 
and to the ilio-sacral articulation. 

To expose the gluteal artery, and its branches on 
the dorsum of the ilium, the subject should be placed 
OB the face or side, and the knee and toes turned in. 
wards ; an incision may then be made through the in- 
teguments from the upper part of the sacrum to the 
great trochanter, the surface of the gluteus maximus 
and medius muscles may be then dissected elean ; 
next divide the glutseus maximus in a line from the 
posterior superior spinous process of the ilium to the 
tuberosity of the ischium. In making this dissection 
several large veins and arteries must be injured ; if the 
edges of this muscle be now separated, and the subja- 
cent cellular membrane removed, the trunk of the 
gluteal artery, accompanied by one or two large veins, 
aad by the gluteal nerve, may be seen escaping from 
the sciatic notch, above the pyriform muscle, and be- 
tween it and the glutseus medius. The gluteal ar- 
tery, as it emerges from the pelvis lies three inches 
and a half from the mesial line, or from the spinous 
processes of the sacrum. This artery now appears 
like a short trunk or axis^ for it iiymediately divides 
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into two principal branches, a superficial and a deep 
one; these soon subdivide into numerous arteries, 
which separate and run in a radiated direction : most 
of these branches appear to rise together, and at 
first lie almost close to the bone, but they are soon 
separated into different planes by the muscles on the 
dorsum of the ilium. The principal branches of the 
gluteal artery are directed forwards and downwards ; 
a few, however, pass backwards, towards the sacrum 
and coccyx : these posterior branches, although some 
oi them are of considerable size, have received no 
particular name. 

1. Ramus superficialis, runs from the sciatic 
notch upwards and outwards, between the glutaeus 
maximus and medius muscles, and soon divides into 
several arteries ; some of these run towards the sacrum 
and coccyx, pierce the attachment which the glutaeus 
maximus has to those bones, and divide into different 
branches ; some of which nm superficially to the mus* 
cles and integuments ; others pierce the ileo-sacral li> 
gaments, and ramify on the back part of the sacrum 
and coccyx ; some of these branches are very large, 
and anastomose with the pudic and sciatic arteries, and 
with the perforating branches of the lateral sacral. 
The superficial branch of the gluteal artery sends 
several branches also forwards and downwards, in the 
substance of the glutaeus maximus muscle ; many of 
these are long and large, they frequently inosculate 
with each other, and with arteries which perforate the 
glptaeus medius muscle from the deep branches of the 
gluteal artery. 
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2. Ramus profundus ii the principal branch of 
the gluteal artery ; it passes upwards and forwards be- 
tween the glotseus medios and minimus, and soon di- 
vides into fonr or fire branches, one or two imme- 
diately pass into the substance of the ilium : the others 
may be arranged into three principal sets, a superior, 
middle^ and inferior. The first, consisting of two or 
three branches, pass forwards in an arched manner 
towards the anterior spinous process of the ilium, 
covered by the gluteeus medius, and coursing along 
the convex origin of the glutseus minimus muscle : to 
both these muscles they send numerous branches; 
some of these anastomose with those branches of the 
ileo-lumbar and circumflex ilii arteries, which turn 
ever the crest of the ilium, others communicate near 
the anterior spine of the ilium, with the external cir- 
cumflex branches of the femoral artery. 

The second, or middle set, in general consist of two 
C(msiderable arteries, which also run forwards and 
downwards towards the anterior part of the great tro- 
chanter ; these are also covered by the glutseus medius, 
and run across the centre of the glutseus minimus : to 
both these muscles they distribute numerous branches, 
and at their anterior margin they inosculate with as- 
cending branches from the external circumflex artery 
Arom the femoral. This inosculation may be exposed 
by dividing the tensor vaginae femoris, and removing 
some cellular membrane from between the anterior 
edge of the glutseus medius and the rectus femoris 
muscles. 

The third, or the descending branch, passes paral- 
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lei to, but inferior and deeper seated than those last 
described; this branch runs at first on the glutseus 
minimus, but soon piercing this muscle, it lies on the 
ilium, immediately above the capsular ligament of the 
joint ; it then runs towards the anterior inferior spi- 
nous process of the ilium, and anastomoses with the 
external circumflex artery; in its course this artery 
gives o£F several branches to the gluteal muscles, to 
the substance of the ilium, and to the capsular li- 
gament. 

The gluteal artery is very regular in its course, and 
in the general termination of its branches : as it es- 
capes from the sciatic notch, it is covered by the glu- 
tseus maximus muscle, and lies at such a depth from 
the surface, that it is not liable to injury ; some of its 
branches, however, or even the trunk itself, may be 
divided in punctured or gunshot wounds in this region. 
Mr. J. Bell relates a case of aneurism of the trunk of 
this artery, which increased to an extraordinary size. 
Mr. Bell laid open the sac to a great extent, and then 
secured the mouth of the gluteal artery with a liga- 
ture ;* in such a case it would be impossible to ex- 
pose the trunk of this vessel without opening the sac, 
for it divides into its different branches at the very 
margin of the sciatic notch. 

We can, nearly, ascertain the position of the gluteal 
artery on the dorsum of the pelvis, by drawing a line 
from the posterior spinous process of the ilium, to the 
midspace between the tuberosity of the ischium and 



* See Belt's Principles of Surgery, vol. i. p. 421. 
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the great trochanter ; if we divide this line into three, 
we shall find the gluteal artery emerging from the 
pehris at the juncture of its upper and middle thirds. 

To expose this artery in the living suhjcct, we 
•boald place the patient on his face, turn the toes in- 
wirds, and commence an incision ahout one inch he- 
low the posterior spinous process of the ilium, and 
about an inch external to the side of the sacrum con- 
tinoe this incision for ahout three inches in an oblique 
direction towards the great trochanter, through the in- 
teguments and subjacent cellular membrane down to 
the glutaras muscle, then separate the fasciculi of this 
muscle in the same direction, and to the same extent 
as the external wound, it may be requisite to divide a 
few of its fibres ; let the sides of the wound be then 
separated by two broad retractors ; a dense aponeuro- 
sis, which will next appear, must be freely divided or 
torn through with the finger, and the branches of the 
gluteal artery will be exposed ; by separating some 
loose cellular membrane, the trunk of the artery may 
be seen escaping through the upper and anterior part 
of the sciatic notch, and lyiug close to the bone; a 
curved aneurism needle may be then passed under the 
artery, and care should be taken not to include the 
surrounding nerves and veins in the ligature. In a 
fat or in a very muscular person this cannot be an 
easy operation, on account of the great depth at which 
the artery lies from the surface, the unyielding nature 
of the surrounding parts, and the numerous vessels 
that must be cut during the operation, the bleeding 
from which will so obscure the view of the deep-seated 
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parts, as to render it difficult to distinguish one struc- 
ture from another. I conceive this operation is only 
advisable in cases of wounds, or of aneurism the con- 
sequence of these : under either of these circum- 
stances, I should prefer this operation to that of tying 
the internal or the common iliac artery, notwithstand- 
ing the latter practice has been recommended by very 
high authority. 



III. 



ARTERIA ISCHIADICA, 

Arises from the internal iliac artery, anterior to the 
gluteal; it passes through the inferior part of the 
sciatic notch, between the piriform and levator ani 
muscles, and is distributed to the muscles on the back 
of the ilium, and to those at the upper and back part 
of the thigh. 

The sciatic artery is smaller than the gluteal, yet it 
often appears as the continuation of the internal iliac ; 
it has a longer course in the pelvis than the gluteal ar- 
tery. The sciatic artery from its origin runs down- 
wards and forwards over the pyriform muscle and the 
sciatic plexus of nerves, it then escapes through the 
lower part of the sciatic notch, between the pyriform 
and levator ani muscles, above the lesser sciatic liga- 
ment, and in front of the great sciatic nerve ; it some- 
times passes between the roots of this nerve. 

On the dorsum of the pelvis the sciatic artery is 
covered by the glutseus maxim us muscle, but it may 
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be seen in the same dissection as was made to expose 
the last described artery. The sciatic artery then 
descends in the fossa between the trochanter and ta< 
ber ischii, but nearer to the latter, and about half an 
inch to the internal or sacral side of the sciatic nerve : 
it preserves the form of a trunk but for a short distance, 
and soon divides into several branches, which are dis- 
tributed to the muscles in this situation. 

While in the pelvis, the sciatic artery seudji Mm'^, 
small branches to the pyriform and levator ani mv* - 
cles, to the rectum and bladder, vagina and uteruj^, ^n'] 
to the surrounding cellular membrane ; it v^ry (r^t 
quently gives off the middle haemorrhoidal and laU^rsI 
sacral arteries : the sciatic and podic aUo oft';u '^trnt 
by a common trunk. 

When the sciatic artery has pajwed through i\i^. 
sciatic notch, it sends off several brajicbei in differen* 
directions ; some of these pass inwardly U)wzrdsi th>i 
sacrum and coccyx, others are distributed to the glu- 
taeus maximus moscle, bot the principal deacM^ud on 
the back part of the thigfi, and supply the hamstring 
muscles, the qoadraius feoMris, and the adductor mag- 
nus. The principal branches of the sciatic artery 
may be considered as three in number, 1st, ramus 
coccygceui ; 2nd, cmne$ nervi ischiadici ; and '.hd, 
rami musculares, 

1. Ramus coccyG(EUS. This is a very large and 
regular branch ; it sometimes appears like a sulxii vi- 
sion of the sciatic artery. The coccygeal artery runs 
inwards and downwards across the pudic artery, 
pierces the sacro-sciatic ligaments, sends some branches 
to the posterior surface of the saerum mA cq^c/^Yw. 

VOL, Ji0 «. 



which anastomose witli the posterior knocM 
the lateral Bacral arteries. The coccygeal iHdJ 
also supplies the glutieus niaxiiuus, and the ai 
substance around the extremity of tlie rtctum; ibvt I 
branches commuaicate with the pudic and hteffiorttM) I 
dal arteries. 

. Comes nervi ischiadici. This bnmchuiu^ I 
opposite the tuber iscbii, and lakes the cnurae cftb^ ] 
sciatic nerve ; at first it is but loosely connected l» it. 
but tt soon penetrates to its centre, and deaceDil^ in it 
to the lower part of the thigli ; here this oilery b 
sometimes found lai^cr than it was above, aod divide* 
into branches which correspond to the divieioBS of 

nerve. In this course the coaies nen'i scialici 
frequent communications with those difieient 
branches of the femoral artery which supply tbf 
luscles on the back part of the thigh. In additioa 
to this artery, several small bniuches, from diflersnl 
Bonrces, accompany the sciatic neiTe, and form d 

3 inosculations, which, in a minutely injectud sub- 
ject, present a spiral appearance along its whal*- 

le : 1 have found these spiral iuosculiUions laifuvawl 
numerous, and very tortuous, in a limb ia whit^ the fe- | 
moral artery had been obliteratedmany years previoudy. 
3. Rani musculares. Between the tuberosiiy 
of the ischium and the great trochanter the sdad^ 
artery divides into several branches, some of whicli 
terminate in the lower part of the gluUeus maxhou* 
muscle, others deaceud to (lie biceps, serai-mnnln- 
noBus, and senii-tendinosus ; these brwichea aiuUi^ 
vith the perforating arteries of the atteria i^m- 
fundi femoris. Tlic ulLer muscular branclica of lh« 
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pofs dgiqper duui die feimer, lopply the gemi- 
9ij the obtormtor and the quadnUiu fcmoris maicles ; 
between the inferior edge of this last, and the lu- 
perior edge of the addnctor magnus, two or three 
banches of the admtic artery inosculate with the cir- 
cumflex arteries from the femoral. 
,.The JDoicnkHiMis hetween the sciatic and femoral 
Mines mnst o»-<^ierate with those already mestioBed 
Qi the descriptioo of the obtarator and gluteal arteries 
b conveying blood to the lower extremity, in the eVent 
if the external iUac artery being oUtterated. The 
leiatic artery emerges from the peWis about two inches 
ialenor to the gluteal artery, and a quarter of an inch 
JBtemal to it, or neater to the sacrum; it is about 
three inches distant from the mesial line of the sa* 
oruOi If a line be drawn from the posterior spinous 
fneesBid the ilium, to the in&rior or most piomineni 
part of the tuberosity of the isohium, the sciatic ar-' 
tsry iriU be found nearly opposite to or a little below 
tbe centre of this line. If this peq)endieular line be 
Blade to terminate at the upper fmrt of the tuberosity 
of the ischium, then the sciatic artery will be found at 
ils exit from the pelvis, opposite the upper part of the 
inferior third of tlus line. 

The sciatic artery may be exposed in the Hviag 
sdlyject by placing the patient in the same poskion, 
and dividing the integuments and tbe glutseus maxi* 
mus muscle to the same extent and in a similar direc- 
tion, but about an inch and a half iz&ferior to that re- 
commended in the operation of tying the gluteal ar- 
tery. The remarks which have been offered wheft 
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Speaking of the latter operation will apply to tbe pre- 
sent case. 



IV. 



ARTERIA PUDICA INTERNA, 

Abises in general horn the internal iliac artery im- 
mediately after the sciatic, but rery frequently both 
these arteries proceed from the internal iliac by a 
eommoQ tr\u>ky which soon subdivides^ sometimes, 
hQwever, this trunk does not give off the pudic until it 
has passed out of the pelvis through the sciatic 
netch. 

The pudic artery is smaller than the sciatic, it ac- 
companies tiik vessel out of the* pelvis through the 
great sciatic notch, lying internal and anterior to it ; 
the pudie artery then runs for a short distance on the 
dorsum of the pelvis, covered by the great sciatic liga- 
ment, and by branches of the sciatic artery. The pu- 
dic artery then re-enters the pelvis through the lesser 
sciatic notch, and runs forwards and upwards on the 
inner side of the tuberosity and ramus of the ischium^ 
and alcmg the edge of the ramus of the pubis, to 
nearly as high as the pubic ligament, and there ter- 
mkifttes by dividing into two branches, one to supply 
the corpuA cavemosum, the other the dorsum of the 

f 

penis. 

The pudic artery in this course forms an arch the 
convexity of which is directed backwards, the concav- 
ity forwards, and the most prominent part of the arch 
is that portion which is external to the pelvis, and be- 
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tween the two sciatic notches. In the erect posftbn 
the pudic artery at first descends ahnost TertfcaRr, itf 
then rnns upwards and forwards, donverg^ng-anteriofly 
(or at the puhis) to its fellow of the opposite side. 

For the purpose of more attentiTdj examiiiing the^ 
relative anatomy of this artery^ the student may di- 
vide its whoie course into three stages; liie first is' 
within the pelvis, and extends from ^e origin of the 
artery to the lower ^margin of the sciatic notch ; thi& 
portion of the pudie artery will be wantmg in those^ 
cases where the sciatic does not give it off until it has' 
passed out of the pelvis. The second includes that 
short portion of die artery Which is external to the 
cavity of the pelvis, and which extends from the supe- 
rior to the infetwT sciatic notch. The third stage 
is the longest, and extends from its re-entrance into 
the pelvis to its termination at the arch of the pubis. 

The pudic artery, in the first division of its course, 
is of very uncertain length, being much longer in 
some than in others, according as it arises from the 
internal iliac high in the pelvis, or from the sciatic 
low down in thiis cavfty. In this part of its course, 
the pudie artery is surrounded by a quantity of loose 
cellular memlnrane ; it descends in a tortuous manner 
behind the bladder and vesiculae seminales, and in 
front of the pyriform muScle and sciatic nerve ; it lies 
nearly parallel to the sciatic artery, but internal and 
anterior to it ; it then passes out of the inferior part of 
the great sciatic notch, internal, or nearer to the sa- 
crum than the sciatic nerve and artery, but partly 
concealed by the branches of the latter. 
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Arises in general from the inlernnl iliac atlery in 
mediately after the aciatic, but reiy frcqaently b 
thcsb arierieB proceed from the internal iliac by I 
commMi ti^k, which soon subdivides; sometime!. 
boivcTGr, this trunk does not give otT the pudic until i< 
baa passed out of the pelvia through the sciatic 

The pudic artery is »»aller than the sciatic, it tc- 
compaBies this veeeel out of the pelvia through tte 
great sciatic notch, lying internal and anterior to it; 
the pudic artery then nine for a short distance on tbe 
dorsum of the pelvis, covered by the great sriatic ligl- 
nient, and by branches of the sciatic artery. The pu- 
dic artery then re-eutei-s the pekia through the lesser 
Bciatic notch, and runs forwards and upwards on the 
T side of the tuberosity and ramns of the iscbium, 
and alon^ the e<lge of tbo ramus of the pubis, lo 
nearly as high as the pubic iigament, and ther« ter- 
minateB by dividing into two branches, one to sopplf 

I the corpus cavemosum, the other the dorsum of the 
penie. 
The pudic artery in this course forms an arch the 
conveKily of which is directed backwards, the concav- 
ity forwards, and the most prominent part of the arch 
is thnt portion nhich is exlemnl lo the pelvis, aud bc< 
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tweeB the two ieitlic notches. In the erect poeMon 
the pudic artery it first descends almost TertlcaRr, it 
tlken rnns upwards and forward, oonTCfging anteriorly 
(or at the pahis) to its fellow of the opposite side. 

For the porpose of more attentirelj examining the 
nktiye anatomy a^ thto artery, the stodent may di- 
vide its whole course into three stages ; liie first is 
lithin the pelnsi and extends from ihe origin of the 
artery to the lower fliargin of the sciatic notch; this 
pirtion of the podie artery will he wanting in those 
ewes where the sciatic does not give it off until it has 
pissed out of the 'pelris. The second includes that 
short portion of the artery which is external to the 
csrity of the^pelris, and which extends from the supe- 
rior to the inferior sciatic notch. The third stage 
is the longest, and extends from its re-entrance into 
tiie pelvis to its termination at the arch of the pubis. 

Hie pudic artery, in the first division of its course, 
is of very uncertain length, being much longer in 
s0me than in others, according as it arises from the 
internal iliac high in the pelvis, or from the sciatic 
kMv dew« in this cavity. In this part of its course, 
^e pudic artery is surrounded by a quantity of loose 
eeUiilar membrane ; it descends in a tortuous manner 
behind the bladder and vesiculae seminales, and in 
front of -the pyriform muscle and sciatic nerve ; it lies 
nearly parallel to the sciatic artery, but internal and 
anterior to it ; it then passes out of the inferior part of 
the great sciatic notch, internal, or nearer to the sa- 
crum than the sciatic nerve and artery, but partly 
concealed by the branches of the latter. 

k2 
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The piidic artery in this part of iu course % 
seTentl small branches to the bladder, rectum, 
vesicul^e Bemiaales ; the middle h:eniorrboiiliil 
frequently arises from it. In. ihc female bcthsII 
branches proceed fiom it to (he uterus aad r 

The pudic artery may be exposed in the sttxoi 
singe of its course, by dividing; the posterior port of 
the glutseuB maximuB muscle in the same t 
u'as directed in the description of the two last d(' 
scribed arteries ; some cellular membrane on the ioB« 
side of the sciatic nerve and artery must be then 
moved, and the external edge of the great sciaM 
ligament must be cut tbruugb. In this pari ofiU 
course the pudic artery runs obliquely from the lomt 
edge of the pyiiform muscle, don'nwarde and inwnrA, 
over the spinous process of tlie Ischium, and pasMi 
through the lesser scialic notch, accompanied by tbs 
pudic nerves and veins. The tendon of the obturator 
intemuE rauGcle passes out of this notch as the pudic 
artery enters; the tendon lying external to the artei^i 
or nearer to the ischium. 

The pudic artery in this situation gives two or ihrtt 
branches to the sciatic ligaments, itnd t9 the tub«> 
ischii, (o the g-lut^eus maximua, gemini and obtuntu 
muscles, also to the sacrum and coccyx; these branches 
anastomose with the sciatic and gluteal arteries. 

In cases of hcemorrhago from the branches ofth* 
pudic artery in the pcrinaeum or penis, I have known 
some benefit arise from (he patient lying an fais btak 
on a hard bed, or on a board, with a amall piece oi 
cork or n-ood placed behind each spinous proccM of 
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(be iscbittin, so as to press the pudic artery against 
that pdnt of bone ; this position can be borne for a 
considerable time without much inconvenience.* In 
the living sulject we can ascertain the situation of the 
pudk artery, hj attending to the following directions : 
(lace the individual on his face with the lower ex- 
tremity extended, and the toes turned inwards ; feel 
hr the summit of the great trochanter, and for the 
base, or articulated end of the os coccyx ; these two 
points are on a level ; then draw a line from one to 
the other, and we may be certain that the pudic ar- 
tery and the spine of the ischium are opposite the 
junction of the middle and internal thirds of thb line, 
about an inch and a half above the most prominent 
part of the tuberosity of the ischium, and about two 
inches firom the side of the coccyx* 

In a thin person it might be practicable to pass a 
ligature around the pudic artery in this situation : the 
patient should be placed in the position above-mention- 
ed; divide the integuments and subjacent cellular 
membrane by an incision about three inches in length; 
this should commence about an inch external to the 
side of the fi>urth piece of the sacrum, and be con- 
tinued in an oblique direction towards the root of the 
great trochanter, that is parallel to the fibres of the 

* I first saw this expedient resorted to by Mr. Travers, in St. 
Thomas's Hospital, in a case of sloughing ulcer in the glans pe- 
nis in a very emaciated individual ; in that case the hsmorrrhage 
was very alarming, and pressure was applied in the manner I 
have mentioned, and with a decided good effect, when all local 
applications to the ulcer had failed. 
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glutseus maximus. Thie fasciculi of this muscle mast 
then be separated in the direction of the first incision ; 
it may be necessary to cut across some fibres of this 
muscle. The external edge of the great sciatic liga- 
ment must be next divided^ and a dense fascia which' 
is continued from it, and which conceals and renders 
difficult the clean dissection of any of these arteries on 
the dorsum of the pelvis. The coccygeal branch of 
the sciatic artery will be thus exposed, and may be 
mistaken for the podie artery, which, however, is 
deeper seated ; ibis branch should be tied and divided. 
If the finger be now passed to the bottom of the 
wound, the spifie of the ischium may be felt ; the pa* 
die artery lies near ^e point of this process; with the 
handle of the knife oar any blunt instrument this ves- 
sel may be separated from its connexions, and if the 
sides of the wotmd be held separate, the curved aneu- 
rism needle may be passed round the artery; care 
should be taken not to include the pudic nerves. 

The foregoing rules for ascertaining the situation of 
this and of the gluteal and sciatic arteries, at their 
exit from the sciatic inotch, are given chiefly as pointg 
ta fix the attention of the dissecting pupil, and not by 
any means under a conviction t)f their constant and 
practical applicability during life. The points of ana- 
tomical reference which are selected, are not always 
sufficiently prominent or distinct to render the mea*- 
Burement of the intervening spaces perfectly accurate ; 
this circumstance, however, the operating surgeon will 
perhaps have but little cause to regret, when it is re- 
collected, that the operations of tying these arteries 
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on the dorsum of the pelvis, are alone required ia 
cases of recent wounds or of aneurisms the conse- 
quence of wounds. In instances of the former, tha 
direction of the wound will in general serve as the 
most certain guide to the situation of the divided ves- 
sel> and should be preferred to any fixed riile^ la 
aneurisms which will in general be more or less dif- 
fused, the relative position of the parts will, in all 
probability, be so much altered, that it will be found ad<* 
visable to cut into the sac at once, to clear out the coa^ 
gula and secure the bleeding vessel with a strong curved 
needle ; the tenaculum or forceps will not I fear avail 
much, particularly in aneurism of the gluteal artery. 
Some advise us in such aneurisms to secure the trunk 
of the internal iliac artery at once, in preference to 
any attempt to render the operation nominally more 
simple, by searching for those secondary branches 
which may be the seat of the disease : although this 
opinion has been very generally inculcated, and parti- 
cularly in Mr. Guthrie's late work on Injuries and Dis« 
eases of Arteries, I cannot give an unqualified assent 
to it. The operation of tying the internal iliac artery 
is no doubt very practicable, but all must admit thero 
is both difficulty and danger attending iti execution, 
as well as in the subsequent stages* I have elsewbero 
remarked, that diffnsed aneurisms, the consequence of 
wounds, are very generally successfully lreai#d by 
opening the tumour freely, and tying the Mrtery botli 
above and below the wound, or as in the ease of ili# |flu« 
teal artery, which, on the dorsum of ili# pelris i* UIm 
a short axis, securing the very woumI limU in ib# 
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Hgature. I hare known thia practice to sneceed In 
cases of gluteal nneuriam, and should therefore tmob- ■■ 
mend Jt prerions to tying; the internal iliac, whiA I ' 
would only have recourse to as a " dernier reaaoorce." f* 
Tlie pudic artery hitviiij re-entered the pelvis MW ■ 
Commences its third stuge ; (his extends from the Iw- P 
ser sciatic notch to the nrcli ol'the pubis. This ili- 
tision of the artery is most imporlant in a praclical 
point of view, and should be e?iamined by the siudeiii 
with great attention. The dissection of this poroon 
ef the pudic artery may be made in different wnjs; U 
tlie subject lies on the face, tlie artery may be twcrf 
from (he scinlic notch along the inside of the to- 
berosity and ramus of the ischium and pubis, and il» 
principal branches may be thus exposed. I pnhr; 
hanerer, the following method: place the sul^eelin 
the same position as in the latci'al operation tor Hftot' 
oray, ur, as in making the ordinary disscclbn of the 
perinieum ; fill the lower extremity of the recCiiin WTtii 
Rpong;e or curled hair, pass a staff into the nretfan. 
raise the scrotum towards the abdomen, and secun U 
in that position by a stitch, if the stndeat have m 
companion to assist him. Make an incision througli 
the int^uments of the perinteuni from the scrotnin to 
the front of the anus, then around each side of thti 
opening to its back part, and continue it in a Hfafffhl 
direction to the coccy.x: the ekin being now disa«ct«(l 
to either side, tlie cutaneous sphincter and tlie strong 
superlivial I'wtcia of the perincBiim are exposed; this 
fiucla may he divided in the middle liac, or d«tacbed 
Jmim^lie rami of the ischium and pulM oa 
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and raised' towards the opposite ; the muscles of the 
peFiafleixm are thea partly exposed , being s^l covered 
by a very fine and semi-transpareat eponeiiresi&. 

la -the pOBteFior-pait »f tbe- pemqsum is the ktwer 
extremity of the FeetniBi oa ^Miet side of which is a 
considerable quantity of adipeae flubetaiiee, fiUing up 
the space between the intestine and the tuberosity of 
tha ischium ; if the student caf e&Uy remove this fati 
he. i^ill biing into view the side of the rectum and the 
levator i^t masde, passing from thci inside ^f the pel" 
vis ob{i<|uely downwards^ to be inaerted int^ this in-^ 
testine; external to this he may observe the obturator 
fascia descending along the inside of the ischium to be 
inserted vnto the great sacro-sciatic ligament, and ra-i 
maat^fthe ischium and pubis; this fascia covers t^^ 
pudic artery in thia situation ^ several p^foratioaa 
may be observed ki it for the transmissioa of some of 
the branches of this vessel. % 

The pudic artery is conducted from the lesser sci^ 
atie notch towards the perinseum, by a process oi tha 
great sacro-seiatic ligament, which extends from tha- 
tuberoaity along the ramus of the ischium as far as the* 
eras penis. The pudic artery in this course lies at 
iSsst betweefk the obturator intemus muscle and the^ 
£isem of that name ; the muscle separates the artery* 
i&om the bone, and the &i6cia divides it from the leva-' 
tof ani muscle, and froaa the cavity of the pelvis. The' 
obtura((»* fascia is in this wtuation very tense, as it is 
connected to this process of the great sciatic ligament/' 
as far £»rwards as the ramus of the ischium, or as fUr 
a# the base of the triangular ligament of the urethra T 
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indeed this ligament appears as the continuation of | 
the obturator fascia, from one side of the pelns acrdn 
the perinseum to the other. 

As the pudic artery runs in this conrse it is confined 
In a sort of canal, which is formed internally, aft 
towards the pelvis, by the obturator fascia, extenuQy 
by the tuberosity and ramus of the ischium, and infe- 
riorly or towards the perineeum by this process of the 
great sciatic ligament. As the pudic artery nm 
along the inside of the tuberosity of the ischium, ithes 
about an inch and a half above the lower surfiMse of 
this process, and about two inches and a half from tlie 
integuments. From the tuber ischii to the cms peais, 
the pudic artery is, in some degree, defended by (be 
obturator fascia in the lateral operation of lithotony, 
from the edge of the knife or of the gorget. 

The student should now reflect, that, in the latenl 
operation of lithotomy, it is in this situation, between 
the rectum and ischium, that the operator must clear 
a passage for the extraction of a .calculus, and that the 
middle portion of the levator ani muscle must be there 
divided ; and if he consider the position of the rectum 
on one side, and of the pudic artery on the other, he 
will perceive the necessity of lateralizing the knife to 
such a degree, as to avoid injury to either of these 
important parts ; for if the cuttinp^ edge be directed 
too much outwards, the artery will be endangered ; or 
if it be turned difectly backwards, the rectum must be 
wounded. 

The pudic artery in this division of ilj* course <»ivei 
branches io tho lower extremity of the rcrtnm, to th*» 
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muscles and integuments of the perinseum, and to the 
penis and urethra; these branches are, 1st, arterite 
iuemorrhoidales exterruB ; 2nd, arteria perijuH; 
3rd, arteria transversaiis perinai; 4th, arteria 
transversa profunda vel arteria corporis bulbosi vel 
corporis spongiosi urethra; 5th, arteria corporis 
cavemosi penis ; and 6th, arteria dorsalis penis. 

1. ArTERI£ HJEMORRHOI dales EXTERBTJE. 

These arteries are two or three in number ; they arise 
from the pudic arterj soon after it re-enters the pel- 
vis, as it runs along the inside of the tuberosity of the 
ischium; these arteries pierce the obturator fascia, 
and pass transversely towards the anus, one anterior, 
another posterior, and sometimes a third to the side of 
this opening. 

The external hsemorrhoidal arteries give numerous 
branches to the fat, which fills the space between the 
tuberosity of the ischium and the side of the rectum ; 
some branches also turn over the tuber ischii to the 
glutsns maximus muscle, and communicate with the 
gluteal arteries. 

The external hsemorrhoidal arteries supply the 
lower part of the rectum, and anastomose with each 
other, and with the corresponding arteries of the op- 
posite side; several branches also ascend along the 
rectum, and meet the descending branches of the 
middle and superior hsemorrhoidal arteries. 

The external hsemorrhoidal arteries are liable to be 
divided in the operation for fistula in ano and in litho- 
tomy ; however, they soon retract within the surround- 
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ing cellalar membrane, and seldom bleed to aorf 
alarming degree. 

2. Arteria perin^i. This is a very regnlar 
artery, and of very considerable length ; it supplies the 
muscles and integuments of the perinseum. 

The perineal artery arises from the pudic, anterior 
to the branches last described,- it immediately pierces 
the obturator fascia, and the posteri(»: edge or ba^e of 
the triangular ligament of the urethra, and descends 
to the perinaeum ; it then turns upwards and forwards 
round the transverse muscle of the perinaeum, and 
having entered the triangular space between the ac- 
celerator urinae, and compressor penis muscles, it runs 
forwards and towards the middle line, supplying the 
muscles and integuments of the perinaeum and scro- 
tum ; in which last mentioned part it is ultimately 
distributed. 

In the first part of this course, that is, in the poste- 
rior part of the perinaeum, the perinaeal artery lies 
very deep, but anteriorly it becomes very superficial 
this artery throughout its whole course is accom- 
panied by two or three nerves, branches of the pudic ; 
it sends off several branches to supply the muscles and 
integuments of this region ; some of these pass towards 
the mesial line, and anastomose with the correspond- 
ing arteries from the opposite side ; others run out- 
wardly over the rami of the ischium and pubis, and 
communicate with branches from the inside of the 
thigh. When the perinaeal artery has arrived at the 
scrotum it divides into numerous small but long 
branches, which ramify in the integuments and sub- 
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jacent cellular tissue^ which in this region appears to 
possess a peculiar oi^nization. These branches are 
accompanied by several nerves and veins ; these latter 
are very tortuous, and form a complete network in the 
dartos ; these may be seen during life through the in- 
teguments, particulariy if the scrotum have been dis- 
tended by liydrocele, er disease of the testicle ; these 
terminating branches of the perinaeal artery inosculate 
with several small but long branches which proceed 
from the femoral, obturator, and spermatic arteries. 

The perinaeal artery is liable to be cut in lithotomy ; 
it may escape by chance, but not by any caution or 
dexterity on the part of the operator ; should it bleed 
freely, it can be tied without much difficulty, as it lies 
superficial in the perinseum. 

3. Arteria transversalis perin^i, is a 
smaller artery than that last described, from which too 
it frequently arises. The transverse artery of the 
perinseum in general arises from the pudic immediately 
after the perinseal artery, it then pierces the obturator 
fescia and the base of the triangular ligament, de- 
scends to the perinseum, and arriving at the trans- 
verse muscle, runs along its cutaneous surface, to- 
wards the middle line, where it meets the correspond- 
ing artery of the opposite side. The transverse ar- 
tery runs anterior to the anus and posterior to the 
bulb of the urethra ; its branches are distributed to the 
different muscles of the perinseum, and anastomose 
with the perinseal and haemorrhoidal arteries. 

In the lateral operation of lithotomy, this artery 
imxtai be divided; in general; however, it is so small 
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and throws oat so little Uood, as not to requireaii- 
gature. 

4. Arteria corporis bulbosi YE£ spovoiosi 
URETHRA. This artery, which is larger than ^ 
last described, hat very shorty arises from the pndk 
artery when that vessel has arrived at the eras peM^ 
and oj^posite the bulb of the urethra. The artery 9i 
the halb then runs in a transverse directioD^ betweoi 
the fibres of the triangular ligament ; aboat a qoarttr 
of an inch above the base of this lig^ament, and at the 
side of the balb, (where the triangular ligament is 
separating into its two laminse, the anterior of which 
is connected to the bulb, and the posterior to the 
membranous part of the urethra),, it divides into t«re 
branches. One of these descends a little, and enieif 
the anterior prostrate gland, or the gland of Cowper; 
the other branch, which is much larger, pierces the 
bulb and ramifies through the corpus spongiosum nre- 
thrse ; its branches open into the cells of this tissue) 
and some extend as far forwards as the glans ; smsU 
branches also perforate the fibrous covering of the 
urethra, and penetrate the corpora cavernosa peniS; 
others go to the muscles and integ^uments of the ure- 
thra and penis. 

In performing the lateral operatioa of lithotomy* 
the artery of the bulb is in danger of being wounded 
at the time of dividing the membranous part of the 
urethra ; this accident may be attended with very se- 
vere and alarming haemorrhage ; and which it is some- 
times very difficult to restrain, for this artery lies very 
deep, is surrounded by the triangular ligament, the 
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fibres of wbich being yery dense and unyielding, pre- 
rent the divided vessel retracting freely; its origin 
from the pudic too is so close to the wounded part 
that it may bleed profusely. In .such a case it is al- 
most impossible to apply a ligature on this vessel with 
the tenaculum ; the common dissecting forceps may 
prove a more convenient instrument, with which to 
seize and draw out the wounded artery ; I have, how- 
ever, seen it necessary to use the curved needle, and 
so include the surrounding parts in the ligature. 

This artery does not, in every case in which it has 
been opened, bleed much at the time of the operation; 
but in a few hours afterwards the patient may com* 
plain of a sensatimi df weight and uneasiness about 
the rectum and at the wound, also an inability to pass 
urine, with a strong desire to do so ; in addition to 
these distressing symptoms he becomes cold, pale, and 
faint ; in such a case the surgeon may find it neces- 
sary to place the patient nearly in the same position 
he was in during the operation, and re-open the wound ; 
he should next remove the coagula of blood which fill 
the cavity of it, as well as those which extend into the 
bladder ; he should then search for the bleeding, ves- 
sel ; it may perhaps be only some small artery between 
the muscles, which, by bleeding internally, has given 
rise to such unpleasant symptoms ; if so, it can be 
easily secured with the tenaculum and ligature : but if 
the artery of the bulb have been wounded, it lies so 
deep that it will be almost always necessary to have 
recourse to the curved needle : should this fisiil to re- 
press the haemorrhage, we must rely on the effects of 
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l^resEure ; in such a case graduated compresaiuu if- 
pLied from the botlom of the wound will not prm« 
eSecCunl, for the fibres of the triangular ligtimenl viU 
not only hear oET the pressure from the wounded 1"- 
gel, hut ntfiy also liave the injurious effect of diiKt- 
in^ tha blood into the bladder, and of confining bM 
and uciDe in this rettervoir. The pre^eure tiliouUi 
therefore, be go adnpted, as while it cainprc«Mi iIib 
artery, it ttiny not obetruct the iluw of mine fruni ll« 
bladder through the wound ; litis twofold indlcatiM 
uiirr be exacted by paesing a gam elastic catbtter,'" 
a small ttilver canula, through a piece of sponge : *!>' 
canala is to be directed into tlie bladder, end tkt 
.■^poDga is to be passed de«p iule the wound ; (be (V 
paneion of this Eubstanre will repress the hremorrliBf*' 
perlicularly if aided by proper general trealment. 

A wound of the artery of the bulb, in the adull, I 
should apprehend, might ba attended wiib nearlxB 
great danger as of the pudi« artery itself; and, then- 
lore, in performing the lateral operatioD of lilhotom^- 
every precaution should be taken to guard agninsltlitf 
accident. This artery will be avoided in this open- 
lioo, if we open the urethra behind the bulb and be- 
hind the trianpiulor ligament, and not cut througfa thi* 
subatance ; a very few fibres only of the base □( ihtf 
ligament require division, and the mombranous pnrtcf 
the urethra should be opened Juat in front of the prw- 
trate gland. As i!io staff lies in the membnttieus pwl 
of the urethra, its lower or grooved edge will bu fowd 
to be about one inch inferior to the nrch of the ptriw* 
If wc introduce (he koife into the urethra in fitU-V- 
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the tmngoltr ligMnent, or at too high a point, that is, 
loo near the arch of the pubia, we ahall certainly di« 
Tide the vernal I hara juat deacribed. 

5. Arteria corporis cavernosi pekis. When 
the podic artery haa arrived at the ramns of the pu- 
hia, it pierees the triangular ligainent, and runs be- 
twaoD the bone and the ema penis ; in this situation it 
dmdea into itft two terminating branchea, viz., the ar- 
tery iar the eorpoa caremosum and that for the dor- 
aom of the penis. The artery to supply the corpus 
caremoenm entera the eras penis obliquely, and runs 
tfiroagh the centre of this organ, inclining towards 
ttie septam, and distributes its branches to either side ; 
these branches open into cells, from which the cor- 
lesponding veins take up the blood, as some suppose, 
Vy a power aimilar to the process of absorption. The 
arteries of opposite sides communicate with each 
ether through the septum of the penis, they also send 
off many perforating branches which pass to the lining 
membrane of the urethra, and to the muscles and in- 
teguments of the penis. 

6. Arteria dorsalis penis. This is the last 
branch of the pudic artery, of which it appears the 
continuation ; this artery ascends between the cms pe- 
nis and the ramus of the pubis, and then runs in front 
of the pubic ligament, approaches the artery from the 
opposite side, with which it inosculates, or unites so 
as to form but a single vessel, and accompanied by the 
dorsal veins and nerves of the penis, it passes forwards 
and upwards between the laminae of the suspensory 
ligament, and then continues its course along the dor- 
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sum of the penis, in the grooTe between its crura, as 
far as the corona glandis. In this course the dontl 
artery is covered by the integuments and by the su- 
perficial Aiscia. 

The dorsal arteries of the penis in many cases a^ 
pear U> enlarge near their termination ; they anasto* 
mose very frequently with each other ; they also send 
numerous branches to the integuments, some of whidi 
anastomose with branches from the femoral, obturator, 
and perinsBal arteries. When these arteries have ar« 
rived near the ghuis penis, they each divide into seve- 
ral branches, which encircle the corona glandis, unite 
with each other, and send numerous branches to the 
prepuce, and into the glans; these last anastomose 
with the arteries of the corpus spongiosum urethrs. 

In amputation of the penis, the arteries of the dor* 
sum and of the corpora cavernosa may require to be 
secured by ligatures ; they generally retract from the 
surface of the wound as soon as divided ; the surgeon 
should, therefore, tie them. In some cases it will be 
necessary to tie four or five arteries, in other instances 
none of these branches will bleed to that degree as to 
require a ligature. 

In my dissections of the arteries, I have occa- 
sionally observed that the pndic artery on one or both 
sides appeared unusually small ; and on more accurate 
examiuatiou in such cases, I have found that the in- 
ternal iliac had given o£f a distinct branch, which rau 
along the side of the bladder and prostrate gland, and 
passing beneath the arch of the pubis with the dorsal 
TcinS| became the dorsal artery of the penis ; should 
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sach a Tarietj exist in one who was to become tlie 
subject for the lateral operation of lidiotomj, I fear 
this artery most be woonded ; and judging from its 
size and situation in those cases in which I hare seen 
it take this coarse, I should apf»ehend yerj tunem 
consequences from its division ; it is not improbabley 
but that some of those alarming and fiital cases of 
haemorrhage which hare occurred even to the best 
operators, may have depended on this Tariety : this ir- 
r^ular branch I have seen to viae from the obtorator 
artery.* 

I may observe, that I have noticed this rariety rery 
frequently in children under eight years of age, but as 
yet I have only met with three instances of it in the 
adult. 

In the child the pudic artery is very small in pro- 
portion to its size in the adult ; the corpus spongiosum 
urethrsB, and the corpora cavernosa penis, being but 
little developed at this early age, their cells never 
faeiug fully distended may account £or the compara- 
tively small size of the pudic artery, or of those 
branches which supply these organs ; the muscles and 
integuments of the perinxum and penis, however, are 
as freely supplied with blood at that age as afterwards ; 
this may probably account for the perineal branches 
and the dorsal arteries of the penis being larger in 
proportion in the child, than the other branches of the 
pudic arier}'. 

* A similar variety has been observed by Haller, Burns, and 
Barclay. 
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The pudic artery in the female has a similar origin 
and course to that in the male ; there is also a con- 
siderable analogy in the distribution of its branches ia 
the two sexes ; in the female, however, it is rather 
smaller ; in the pelvis it gives off several branches in 
the uterus and vagina, and in the perinaeum it weak 
corresponding branches to those in the male suhjeet, 
and ends in two branches, one to supply the cms, thl 
other the dorsum of the clitoris/ 

Before the student proceeds to the diMection of lay 
other artery, I should recommend him to re-examine 
the relative anatomy of the branches of the intexnal 
iliac artery ; if he have not yet opened the pehis, bs 
may now make a section of this cavity by cuttiag 
through one ilio-sacral articulation, and with a saw di* 
vide the pubis of the same side between the aympbisiB 
and the thyroid foramen ; he will thus obtain a moff 
satisfactory view of the branches of the iliac artery in 
the pelvis, and he can then also better comprehend ths 
course of the pudic artery, and the relative anatomy of 
the parts concerned in lithotomy. 
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ARTERUe ILIACiB EXTERN^E. 

^CH of the external iliac arteries in size and in di- 
HKtioa appears as the continaation of the common 
Vtftf and ia the adnlt suhject is considerably larger 
ten the internal iliac. The external iliac is some- 
what larger than the subclavian artery, and as the lat- 
Wr, whidi is destined to supply the superior extremity, 
CQBtimieB undivided as far as the bend of the elbow, 
ad receives different names according to the regions 
through which it passes; so the g^eat trunk from 
which the inferior extremity derives its principal sup- 
ply <tf blood, (snccessively denominated from the re- 
giooa throng^ which il extends, iliac, femoral, and 
ppptiteal), runs in an undivided course as far as the 
knee-joint, where from its first division arise the an- 
terior and posterior tibial arteries. These arteries de- 
rive their names from their running nearly parallel to 
the tibia, one on its anterior, the other on its posterior 
surface, and they terminate in a free inosculation with 
eaoh other in the foot. 

The student will find it useful to attend to these di- 
visions^ and to study the relative anatomy of the ar- 
tery of the lower extremity in each of these situations. 

That portion of the artery which extends from the 
division of each common iliac, as far as the inferior 
border of Poupart's ligament, is generally named the 
external or anterior iliac artery ; from this ligament 
the continuation of the same vessel receives the name 



r20 SURGICAL ARATOHf 

of femoral artery, which name it retains throughoat 
the two superior thirds of the thigh, or until it has ar- 
rived at the opening in the tendons of the triceps: 
and from this to a short distance helow the bend of the 
knee-joint, or to the lower margin of the popliteos 
muscle, it assumes the name of popliteal artery. 

The external iliac arteries of opposite sides agree m 
accurately with each other in their conrse and termi- 
nation, also in their relations and in the namber of 
their branches, that one description will serve ht 
both. 

From the division of the common iliac arteries, eadi 
external iliac separates from that of the of^x)site side, 
and passes downwards and outwards, as far as Poo* 
part's ligament A line drawn from the umbilicus to 
a point about half an inch to the pubic side of dM 
centre of this ligament, on either side, will represent 
the course of these arteries. 

But little dissection is required to expose the exter- 
nal iliac artery ; the abdominal muscles heing hid 
down towards the thigh, and the peritoneum torn from 
its loose attachments to the iliac fossa, the whole 
course of this artery is brought into view. 

The external iliac artery descends along the inner 
side of the psoas muscle, to which it is connected by a 
thin membrane, which is derived from the iliac fascia 
external to this vessel, and which is then reflected 
over the iliac artery and vein, and descends into the 
pelvis. This membrane is so thin that these vessels 
are distinctly seen through it; it is, however, snffi- 
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ciently sti^ng to prevent the artery being displaced or 
separated from the vein. 

In the upper part of its course, the external iliac 
artery has only some loose cellular membrane behind 
it, as it descends it becomes more closely connected 
to the psoas muscle, and has the iliac fascia posterior 
yo it ; and when it has arrived near Poupart's liga- 
ment, it rests on the psoas, which is here supported 
by the pubis ; in this situation the external iliac artery 
may be compressed during life. Its accompanying 
vein lies to its internal side, and at first rather pos- 
terior to it, but near Poupart's ligament it is on 
the same plane as the artery; and rests on the pu- 
bis, and upon a few fibres of the psoas and pecti- 
naeus muscles. The anterior crural nerve descends 
along the external x>r iliac side of the artery, sepa- 
rated from it by the psoas ; it also lies on a plane 
posterior to the artery, being covered by the iliac 
fascia, and imbedded between the psoas and iliac 
muscles. Two or three small branches from this 
nerve, and from the lumbar plexus, are connected to 
the artery, and descend along its external ide ; these 
branches are distributed to the spermatic cord and to 
the integuments in the groin; small filaments from 
these nerves are sometiipes seen passing across the 
artery and vein, and running towards the crural ring. 
A great number of lymphatic vessels accompany this 
artery ; they principally ascend from the thigh on the 
pubal side of this vessel ; if, however, they have been 
minutely injected with quicksilver, many will be found 
encircling the external iliac artery and vein. 

VOL. XI, M 
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The external iliac artery in this course is covered 
by the peritoneum^ which, however, is very^loogely 
connected to it. 

When the external iliac artery is fully distended by 
injection, it appears to be convex forwards inferiorly, 
and concave forwards superiorly; when empty it is 
nearly straight ; in the old subject it is sometimes a 
little tortuous, and appears somewhat depressed into 
the cavity of the pelvis. 

The external iliac artery in the upper part of its 
course gives small branches only to the psoas and iliac 
muscles, and to the surrounding cellular membrane 
and lymphatic glands; none of these branches are 
sufficiently large or regular to receive distinct names ; 
but near Poupart's ligament, two branches of consider- 
able size almost always take their origin from the ex- 
ternal iliac, namely, the epigastric and circumflexa 
ilii. 

I. 

ARTERIA EPIGASTRICA. 

This artery is one of considerable size, and very 
regular in its origin and course ; it supplies the ante- 
rior part of the abdominal parietes, and inosculates 
with the internal mammary arteries. 

To trace this artery, the student may either throw 
down the abdominal muscles towards the thigh, and 
detaching the peritoneum from these, the whole course 
of this vessel will be brought into view ; or without 
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openiDg the abdomen, he may expose this artery by 
dividing the integuments, the inferior portion of the 
abdominal muscles, and the fascia transversalis, in the 
direction of the artery : that is, from the groin towards 
the umbilicus ; I should recommend the student to 
dissect this vessel according to each of these plans on 
the opposite sides of the subject. 

The epigastric artery generally arises from the ex- 
ternal iliac about a quarter or half an inch above Pou- 
part's ligament ; but sometimes it arises immediately 
behind this line, and in some cases it proceeds from 
the femoral and even from the internal circumflex ar- 
tery. When the epigastric artery arises higher than 
Poupart's ligament, it first descends to reach this, and 
then turns forwards and upwards, thus making an 
arch, which is convex inferiorly, into the concavity of 
which the peritoneum descends ; when it arises imme- 
diately behind or below Poupart's ligament, its course 
is then directly forwards and upwards. From Pou- 
part's ligament the epigastric artery inclines a little 
inwards across the iliac vein, it then ascends obliquely 
towards the rectus muscle, and passes behind the su- 
perior angle of the abdominal ring. This artery is 
covered by the integuments, by the inferior portion of 
the oblique and transversalis muscles, also by the sper- 
matic cord and fascia transversalis, and ultimately by 
the rectus muscle ; it at first lies on the peritoneum, 
and shortly after its origin it passes in front of the vas 
deferens, as this duct is passing towards the pelvis. 
When the artery arrives at the rectus muscle, it en- 



122 8UROICAL ANATOICT 

The external iliac artery in this course is coveieid 
by the peritoneum, which, however, is veryloojely 
connected to it. 

When the external iliac artery is fiilly distended }ff 
injection, it appears to be convex forwards inftriody, 
and concave forwards superiorly ; when empty it is 
nearly straight; in the old subject it is sometimei a 
little tortuous, and appears somewhat depressed into 
the cavity of the pelvis. 

The external iliac artery in the upper part of its 
course gives small branches only to the psoas and ilhc 
muscles, and to the surrounding cellular membrane 
and lymphatic glands; none of these branches are 
sufficiently large or regular to receive distinct names; 
but near Poupart's ligament, two branches of consider- 
able size almost always take their origin from the ex- 
ternal iliac, namely, the epigastric and circumflexa 
ilii. 

I. 

ARTERIA BPIGASTRICA. 

This artery is one of considerable size, and veiy 
regular in its origin and course ; it supplies the ante- 
rior part of the abdominal parietes, and inosculates 
with the internal mammary arteries. 

To trace this artery, the student may either throw 
down the abdominal muscles towards the thigh, and 
detaching the peritoneum from these, the whole course 
of this vessel will be brought into view ; or without 
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speniog the abdomen, he may expose this artery by 
lividing the integuments, the inferior portion of the 
abdominal masdes, and the fascia transversalis, in the 
direction of the artery : that is, from the groin towards 
the umbilicus; I should recommend the student to 
dissect this vessel according to each of these plans on 
the opposite sides of the subject. 

The epigastric artery generally arises from the ex- 
ternal iliac about a quarter or half an inch above Pou- 
put's ligament ; but sometimes it arises immediately 
behind this line, and in some cases it proceeds from 
the femoral and even from the internal circumflex ar- 
tery. When the epigastric artery arises higher than 
Poupart's ligament, it first descends to reach this, and 
then turns forwards and upwards, thus making an 
arch, which is convex inferiorly, into the concavity of 
which the peritoneum descends ; when it arises imme- 
diately behind or below Poupart*s ligament, its course 
is then directly forwards and upwards. From Pou- 
part's ligament the epigastric artery inclines a little 
inwards across the iliac vein, it then ascends obliquely 
towards the rectus muscle, and passes behind the su- 
perior angle of the abdominal ring. This artery is 
covered by the integuments, by the inferior portion of 
the oblique and transversalis muscles, also by the sper- 
matic cord and fascia transversalis, and ultimately by 
the rectus muscle ; it at first lies on the peritoneum, 
and shortly after its origin it passes in front of the vas 
deferens, as this duct is passing towards the pelvis. 
When the artery arrives at the rectus muscle, it en- 
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tera the sheath of this muscle, which then separates it 
tiom the peritoneum. 

As the epigastric artery lies behind the ioguinal 
canal, it is about a quarter of an inch to the pubic tide 
of the internal abdominal ring ; in this eitnation the 
vas deferens m&y be observed almost to hook roood 
this artery, for as that duct lies in the spermatic cordt 
and of course in the inguinal channel, it is anterior to 
the epigastric artery, but as it passes through the in- 
ternal ahdomitial ring, it lies on its external or iliu 
aide, separated from it by the spermatic artery ; and 
lastly, as the vas deferens is inclining inwards and 
backwards towards the pelvis, it liea behind this hi- 
tery. As the tpigastiic artery ascends from the in- 
guinal canal towards the rectus muscle, it lies intemiJ 
and nearly parallel to tiie lineit semilunaris ; it is aa- 
companied by a large vein, which lies to its pubic 
side ; sometimes tbere are two epigastric veins, one on 
either side of tite artery. 

The epigastric artery gives oEF several branches; 
first, as it ptisses behind the spermatic cord it semli 
two or three branches to the cremaster muscle ; there 
descend in the cord, and communicate with the proper 
spermatic arteries ; these branches are Bometimes very 
much enlarged in disease of the testicle. Secondly, 
H as the epigastric artery ascends towards the retUus, it 
^h givea off several branches, particularly from its esler- 
^M nal side ; these are distributed to the abdomin&l miu- 
^M cles and to the peritoneum; several branches also pass 
^M through openiogs in the tendon of the external obliqoe 
^M muscle, these supply the iQtefi;uments, and inosculate 
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with the external epgastric from the femoral artery. 
Thirdly, when the epigastric artery has entered the 
sheath of the recttia, it divides into numerous branches, 
which ascend between the fibres of this muscle, prin- 
cipally near its posterior surface; at the umbilicus 
these branches meet corresponding branches from the 
opposite side, and descending branches from the in- 
tenud mammary, and intercostal arteries. 

In the marsupial animab, as the Kangaroo, the 
epigastric arteries are larger, to supply the pouch and 
the mammary glands* 

The student should particularly study the relations 
of the epigastric artery to the parts concerned in her- 
nia. Inguinal hernia is either oblique or direct ; the 
former commences at the internal abdominal ring, and 
takes the course of the spermatic cord; if a stricture 
exist at the neck of the sac, that is, at the internal 
abdominal ring, the edge of the bistoury should be di- 
rected upwards and outwards, so as to avoid the epi- 
gastric artery. Direct inguinal hernia protrudes from 
the abdomen directly through the external abdominal 
ring ; if the stricture exist in the neck of the sac in 
this form of hernia, it should be divided by turning 
the edge of the bistoury upwards and inwards. If 
hernia be of recent occurrence, no matter whether it 
be oblique or direct, the rule of cutting directly up- 
wards in all cases may be adhered to ; but should the 
disease have been of long standing, the sac may be 
found to have so altered the coui*se of the epigastric 
artery, that this vessel will, in some cases, be found to 
encircle three- fourths of the neck of the tumour : and 
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if the edge of the knife were turned directly upwards, 
the artery must be divided. If m stricture exist be- 
low the neck of the sac in any part of the spermatic 
channel, it may be divided in any direction, a the 
epigastric artery is behind the fascia transversalis. 

In femoral hernia, the epigastric artery runs very 
near the anterior part, of the neck of the sac, and 
might be wounded in the operation, if the edg^ of the 
knife were directed forwards and outwards. 

Should this artery be accidentally wounded in the 
operation for strangulated hernia it must be more folly 
exposed by an incision made in its direction, and then 
secured by ligature. 

Although the epigastric artery during health as- 
cends internal, or nearer to the linea alba than to the 
linea semilunaris, and will not be endangered in the 
operation of paracentesis of the abdomen, yet in as- 
cites the recti muscles become so much expanded, that 
in performing this operation we should recollect, that 
this artery and the linea semilunaris lie more exter- 
nally, or nearer to the ilium, than natural. 



II. 



ARTERIA CIRCUMFLrXA ILII. 

Tins artery arises from the anterior and external part 
of the external iliac, opposite to, or a little lower 
down than the origin of the epigastric ; its course is 
upwards and outwards towards the spine of the ilium, 
where it divides into numerous branches to supply the 
iliac and abdominal muscles. 
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The circumflex ilii artery may be exposed by 
throwing down the abdominal muscles, and removing 
some celluiar membrane on the inside of Poupart's 
ligament ; m white tendinous line may then be seen 
extending from the iliac artery to the spine of the 
ilium ; this line is about a quarter of an inch within 
Poapart*s ligament, and marks the attachment of the 
iliac and transverse fasciss to it and to each other ; if 
this line be divided, this artery will be exposed. 

The circumflex iiii artery from its origin runs up- 
wards and outwards, towards the anterior superior spi- 
nous process of the ilium, and passes across the psoas 
and iliac muscles, and the anterior crural nerve. In 
this coarse it gives off some small arteries to the in- 
guinal glands, and to the muscles on either side ; at 
the spine of the ilium it sends several branches up- 
wards to the abdominal muscles ; some of these ramify 
between the transversalis and internal oblique, and 
Bome between the latter and the external oblique 
muscle. The continuation of the circumflex ilii ar- 
tery then passes backwards along the internal surface 
of the crest of the ilium, and meets the ilio-lumbar ar- 
tery from the internal iliac. In this course the cir- 
cumflex artery sends off numerous branches, some of 
which descend to supply the iliac muscle, others as- 
cend to the abdominal muscles ; small branches also 
turn over the crest of the ilium to the glutsei muscles, 
and anastomose with the gluteal arteries. The anas- 
tomosis between this artery and the ileo-lumbar, forms 
a very free communication, one which must be of es- 
sential service in maintaining the circulation in the 
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lower extremity, in case the external iliac artery has 
been obliterated. 

The external iliac artery may require to be tied in 
cases of wound or aneurism of the femoral artery, or 
in case of secondary haemorrhage after this artery has 
been tied for popliteal aneurism. 

The external iliac artery has been very frequently 
the subject of operation, and has been attended with 
more success than has followed similar operations on 
other arteries. The communications between the 
branches of the internal iliac and femoral arteries are 
so free and numerous, that little doubt can be enter- 
tained as to the probability of their carrying a suffi- 
cient supply of blood for the nourishment of the ex- 
tremity, in case the main artery becomes obstructed. 
Observations in the living subject of cases of inguinal 
aneurism, in which the disease had cured itself by the 
sloughing of the sac, and consequent obliteration of 
the artery, has proved that the anastomosing branches 
are capable of thus maintaining the circulation. Ex- 
periment in the dead subject also confirms this opi- 
nion, for if the external iliac artery be tied, and fine 
injection forced from the internal iliac or from the 
aorta, the limb on that side will be injected equally 
with the other. 

The principal channels through which the commu- 
nication is maintained, when the external iliac artery 
has been obliterated, are the ileo-lumbar and circum- 
flexa ilii arteries anteriorly ; the obturator and internal 
circumflex arteries internally ; the gluteal and exter- 
nal circumflex arteries externally; and the gluteal, 
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scUtic, podicy circumflex, and perforating arteries 
jwteriorly. 

Mr. Abernethy first performed the operation of ty- 
ing the external iliac artery ; Mr. Hodgson gives an 
^Mooant of twenty-two instances in which this opera- 
tioQ has been performed, in fifteen cases of which 
there was a complete recovery ; in this city this ar- 
teiy has been frequently tied with success. Mr. 
fiodgson very properly remarks, that the number of 
cases in which this operation has succeeded, so much 
exceeds the number of those in which it has termi- 
nated unfavourably, that it may be regarded as de- 
cidedly established, that the external iliac artery may 
le tied with as much safety as any artery to which a 
ligature has been applied for the cure of aneurism. 
Indeed the success which has followed this operation, 
lias so far exceeded that which has attended the ope- 
ration of tying the femoral artery for the cure of po- 
pliteal or femoral aneurism, that some surgeons have 
suggested the propriety of performing the iliac opera- 
tion in the first instance for the cure of those diseases. 

Different plans have been recommended for expos- 
ing the external iliac artery. The following is the 
method which Mr. Abemethy pursued, in order to 
pass a ligature around this vessel : the patient being 
placed upon a table in a horizontal position, an incision 
three or four inches in length is to be made through 
the integuments of the abdomen, in the direction of 
the ejrtemal iliac artery. This incision will be situated 
about an inch and a half from the anterior superior 
spine of the ilium, towards the linea alba, and nearly 
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an inch on the outside of the external abdominal ring ; 
the lower extremity will terminate about half an inch 
above Poupart's ligament. The sides of this inci- 
sion being separated, the aponeurosis of the external 
oblique muscle will be exposed, and is to be divided 
throughout the extent of the external wound: the 
finger is then to be introduced underneath the inferior 
margin of the internal oblique and transverse musdes, 
so as to protect the peritoneum, whilst the operator 
divides these muscles with a knife or a probe-pointed 
bistoury. The finger is then to be passed beneath the 
peritoneum, and this membrane to be pushed upwards 
and inwards, by the side of the psoas muscle ; the pul- 
sation of the artery may be then distinctly felt about 
two inches above Poupart's ligament. The external 
iliac vein is situated on the inside of the artery ; the 
psoas muscle lies between the artery and the anterior 
crural nerve. The artery and vein are connected to- 
gether by dense cellular membrane, which is to be 
separated with the nail, or cautiously divided with a 
knife, so as to enable the operator to introduce the 
point of the aneurism needle between the artery and 
vein, and bring it out on the opposite side of the for- 
mer ; the ligature, which is thus conveyed round the 
artery, being secured, the wound is to be closed 
with strips of adhesive plaster. When the patient is 
placed in bed, the thigh should be bent upon the pel- 
vis, so as to place the artery in a relaxed condition.* 

* See Hodgson on Diseases of the Arteries, p. 419, and Aber- 
nethy's Surgical Works, vol. i. 



or THE AET1EII8. 131 

The adfsntige of ibis mode of perfonning this ope- 
radon is, that the external iHac artery may be tied very 
high up in the abdomen ; it ia, therefore, peculiarly 
applicable to caaes of inguinal aneurism^ in which the 
tomour has extended as high as Poupart's ligament^ 
and where we are desirous to tie the artery at some 
distance from the disease. 

Sir A. Cooper performs this operation in the fol- 
lowing manner: he makes a semilunar incision, the 
convexity of which looks downwards and outwards 
through the integuments in the direction of the fibres 
of the aponeurosis of the external oblique muscle ; one 
extremity of this incision will be situated near the 
spine of the ilium ; the other will terminate a little 
above the inner margin of the abdominal ring. The 
aponeurosis of the external oblique muscle will be then 
exposed, and is to be divided throughout the extent 
and in the direction of the external wound ; the flap, 
which is thus formed, being raised, the spermatic cord 
will be seen passing under the margin of the internal 
oblique and transverse muscles. The opening in the 
fascia which lines the transverse muscle, through 
which the spermatic cord passes, is situated in the 
mid space between the anterior superior spine of the 
ilium, and the symphisis pubis ; the epigastric artery 
runs precisely along the inner margin of this opening, 
beneath which the external iliac artery is situated. If 
the finger, therefore, be passed under the spermatic 
cord through this opening in the fascia which lines the 
transverse muscle, it will come into immediate contact 
with the artery, which lies on the outside of the ex- 
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temal iliac yein. The artery and vein are connected 
together by dense cellular membrane, which must be 
separated, to enable the operator to pass a ligature, by 
means of an aneurism needle, round the former. 

According to this plan, this operation may be per-' 
formed with very little disturbance to the peritoneunii 
and but little injury to the abdominal parietes ; the a^ 
tery lies very superficial, immediately above Ponpart'i 
ligament, and, therefore, the operatioii, according to 
Sir A. Cooper's plan, is more easily and expeditiously 
performed, particularly in a robust or corpulent penoO) 
than according to the mode adopted by Mr. AberDethy» 
and may therefore, in general, be preferred. 
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ARTERIA FEMORALIS. 

When the external iliac artery has passed below 
Poupart*s ligament, the name of femoral is given to 
this great vessel ; and this name it retains until it ar- 
rives at the opening in the tendon of the triceps, 
through which it passes into the popliteal space, 
where it receives the name of popliteal artery. 

If the distance between Poupart*s ligament and the 
knee-joint be divided into three equal portions, the 
femoi*al artery will be found to extend through the 
two superior, and the popliteal through the inferior 
third. 

The course and connexions of the femoral artery 
the student may now proceed to examine ; at first, 
^ therefore, the dissection may be confined to the supe- 
rior and middle thirds of the thigh ; place the limb in 
the following position : as the subject lies on the back, 
bend the knee and rotate the limb outwards as much 
as possible, so that the inner side of the thigh may 
look forwards ; then raise the integuments from the 
anterior part of the limb, from Poupart's ligament, to 
within three or four inches of the knee ; a large cuta- 
neous vein is then exposed, the internal saphena ; this 
vein ascends from the inner side of the leg and knee, 
along the internal and anterior part of the thigh 
towards the groin ; in this course it lies on the fascia 
lata, which membrane it perforates about two inches 
below Poupart's ligament, and then joins the femoral 

VOL. II. N 



134 SURGICAL ANATOMY 

vein. Two or three large lymphatic glands are gene- 
rally found in this situation ; they lie parallel to the 
vein, and in some cases one of them lies behind this 
vessel. The opening in the fascia lata, through 
ivhich the saphena vein passes, is of a semilunar 
figure, the concavity looking upwards ; it is best seen 
by dividing the vein on the thigh, and raising it up 
towards the groin ; although the edge of this opening 
appears sharp, yet from it the fascia is reflected back- 
wards and downwards, and is lost on the sheath of the 
femoral yessels. 

As the saphena vein ascends on the inside of the 
thigh, it lies on a plane internal to the femoral artery, 
and may, therefore, be avoided in the living subject in 
the operation of tying this vessel. In the groin the 
saphena vein frequently receives one or two consider- 
able veins from the anterior and external part of the 
thigh, as well as several branches from the conglobate 
glands in this region. In the space between the ter- 
mination of this vein and Poupart's ligament, several 
lymphatic glands are situated ; these are attached to 
the superficial fascia, some lying beneath it, others 
between its laminae ; some of these glands lie on, and 
are parallel to Poupart's ligament, others lie over the 
femoral vessels, and are connected to these by seve- 
ral small arteries and veins. 

If the student now proceed to remove the superficial 
fascia and the lymphatic glands, he may remark the 
intimate connexion between this membrane and the 
fascia lata, a little below Poupart's ligament ; hence it 
is, that these glands are bound down by the superficial 
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iascia, and hence is the principal ioarce of that diffi- 
cnltj which is occasionallj experienced in disting^ish- 
ing between diseases of these glands, and of the sub- 
jacent vessels. Ulceration in the inguinal glands 
may extend to the coats of the femoral artery, and so 
give rise to hmnorrhage, which may be suddenly fa- 
tal, or may reqnire the operation of tying the iliac 
artery* 

The stndent may next observe the connexions of 
the fascia lata in this situation ; between the termina- 
tion of the saphena vein and Poupart's ligament this 
fascia may be divided into three portions, an internal, 
middle, and external ; the internal or pubic portion 
covers the pectineus and adductor muscles, and is at- 
tached superiorly to the linea innominata or ileo-pec- 
tinea, anterior to the attachment of Gimbemaut's 
ligament ; internally it extends over the g^racilis and 
the adductor muscles, and is inserted into the ramus 
of the ischium and pubis ; externally it passes behind 
the sheath of the femoral vessels, and is attached to 
the fascia iliaca, and to the capsular ligament of the 
hip-joint. The middle portion of the fascia lata is 
very thin, and has been termed the cribriform portion ; 
it extendi from the saphena vein to Poupart's liga- 
ment, is connected on either side to the pubic and 
iliac portions of the fascia lata, and posteriorly to the 
fore part of the sheath of the femoral vessels, which in 
this situation is derived from the fascia transversalis. 
The cribriform fascia covers the femoral vessels, and 
is perforated by the arteries and veins of the inguinal 
glands, and by the lymphatic vessels passing up to the 
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iliac glands ; this portion of the fascia lata is more 
closelj connected than any other to the 8iq)erfioial 
fascia. The external or iliac portion of the fascia lata 
is very dense and strong, it is continued from the ex- 
ternal surface of the thigh, and is intimately attached 
superiorly to the spine of the ilium, and to Ponparfs 
ligament; and uniting with the cribriform £ucia, ii 
continued in front of the femoral vessels, along with 
the inferior fibres of Poupart's ligament, and is inserted 
along with these into the linea innominata, thus as- 
sisting to form the external part or the base of Oim- 
bemaut*s ligament. If the cribriform fascia be le- 
moved along with the superficial fascia, then the iliac 
portion of the fascia lata will present the appearance 
of a crescentic or falciform process, extending acrotf 
the femoral vessels, the concavity of which process 
will look downwards and inwards. 

The fascia lata covers the different muscles, nerves, 
and vessels, in the inguinal region,* and must, there- 
fore, be divided, to exposa the several parts in this 
situation. This region may be considered to occupy 
the upper third of the fore part of the thigh, and to be 
of a triangular figure, the base, superiorly, formed by 
Poupart's ligament, and the apex, inferiorly, by the 
meeting of the sartorius and adductor muscles ; the 
external or iliac side, which is on a plane anterior to 

* The term inguinal region is differently applied by different 
authors, by some to the spermatic channel and adjacent parts, 
and by others to the upper part of the front of the thigh j it is in 
the latter sense the term is used above. 
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the pubaly ii fonnad by die Mitoriot, iliac, and rectus 
miuclef 9 and Um iatenal or pabal aide by the pecti- 
Bsof and adductor lougiia moaclea. 

Throogfa thia region the femoral artery pasaea ob- 
liqoelj do wn w ard a, backwarda, and inwarda, somewhat 
ia a a|iiral manner in reference to the thigh bone, for, 
foperiofly thia yeaael liea anterior to the femur, in the 
middle it liea internal to it, and in the popliteal ipace 
the arterj ia behind the bone. 

A line drawn from the centre of Poupart*8 ligament 
to the inner edg^ of the patella, will be nearly parallel 
to the courae of the femoral artery. 

The atodent ahoold firat examine the connexions 
of the femoral artery in the upper, and afterwards in 
the middle third of the thigh : to expose it in the first 
division of its coarse, it ia only necessary to divide the 
fiiscia lata from Poupart'a ligament to the meeting of 
the sartorius and adductor muscles, when by removing 
a little cellular membrane, the sheath of the vessel 
will be brought into view. 

In the superior third of the thigh the femoral ar- 
tery is covered only by the integuments, superficial 
fascia, some lymphatic glands, and by the fascia lata ; 
and inferiorly the sartorius muacle overlaps it a little. 
In thia division of its course the femoral artery is first 
placed on the psoas magnus, which muscle is here 
supported by the acetabulum, by the head of the 
femur, and by the capsular ligament ; below this the 
femoral artery haa no support immediately behind it, 
but lies on a quantity of cellular membrane, and on 
several branches of veins and arteries, which separate 
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it horn the insertion of the pectinaens and addactor 
hrevis muscles^ over which muscles the artery passes, 
but at a considerable distance from them, particularly 
if the limb be turned inwards ; if, however, the thigh 
be rotated outwards, the lesser trochanter and the 
muscles which are inserted below it are then brought 
forward, so as to lie nearer to the artery. The femo- 
ral artery next lies on the tendon of the adductor lon- 
gus muscle, and then pursues its course through the 
middle third of the thigh, where we shall examine it 
afterwards. 

In the superior thiid of the thigh then, the femoral 
artery is very superficial; during life it can be felt 
pulsating through the entire of tiiis part of its course, 
but particularly strong immediately below Poupart's 
ligament ; it here, in the extended state of the thigh, 
appears pushed forwards by the acetabulum and head 
of the femur, from both which, however, it is sepa- 
rated by the fleshy fibres of the psoas. 

Behind the psoas muscle in this situation, is a large 
bursa mucosa, which lies on the pubis and on the cap- 
sular ligament, it sometimes communicates with the 
joint ; if this bursa be distended, as it sometimes is 
after violent exercise, or in inflammation of the joint, 
it will form a tumour in the groin, behind and around 
the artery ; this tumour may in some respects resem- 
ble aneurism, from which, however, it can be discri- 
minated by making a careful examination, the thigh 
being flexed, so as to relax the fibrw of the psoas and 
iliac muscles. 

The femoral vein lies very close to the artery in this 



O? THB ARTERIES. p 139 

part of its coane; immediatelj below Poupart'i liga- 
ment it lies to its pnbie sidey and rests upon a few 
filires of the psoas, and upon the pabis between this 
muscle and the pectinasos ; as it descends it gradually 
inclines behind the arterj, so that at the tendon of 
the addnctor longns the fein is corered by the artery, 
and is yery intimately attached to it. 

The anterior crural nerve lies about half an inch to 
the iliac side of the femoral artery, immediately be- 
low Poupart's ligament, and is deeply imbedded be- 
tween the iliac and psoas muscles ; but three or four 
of its branches soon approach the artery, and descend 
abng the external side of its sheath ; small branches 
of these nerves also sometimes pass in front of itA 
sheath to the adductor muscles, and one long branch 
(nervus saphenus) enters the sheath opposite the up- 
per edge of the tendon of the adductor longus, and 
may be afterwards traced down the middle third of 
the thigh, along the outer and anterior part of the 
artery. 

The student may now proceed to examine the fe- 
moral artery in the middle third of the thigh ; to ex- 
pose it in this part of its course the sartorius must be 
drawn to one side after the integuments and fascia lata 
have been raised ; behind the sartorius is a very strong 
fascia, composed of tendinous fibres, which proceed in 
a transverse direction from the vastus internus to the 
tendons of the adductor magnus and longus muscles ; 
this aponeurosis coiiimences superiorly where the sar- 
torius is first passing in front of the artery, and is here 
very thin, but about the middle of the thigh it is very 
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dense ; it tenoinates at the upper part of the inferior 
thin!, in a well defined edge, beneath n-hich passes the 
inpliena DCrfe and a small arterv : if this fascia be 
divided, the femoral artery and vein will be exposed. 

,s these vessels descend along the middle third of 
the thigh, they lie in o sort of tendinous canal ; this 
i\ is of a triangular figure, and is bounded anle- 
riorfy by the fascia just now described ; externally by 
vastus inlernus ; intemHlly by t!ie tendon of the 
adductor longus and magniis ; and posteriorly by the 
conjoined tendons of the vastus intemus and adductor 
muscles ; which tendons are united to each other for 
t least one inch before they arrire at the llnea aspera, 
uto which they are inserted. In the middle third of 
the thigh the femoral artery lies to the internal side of 
the femur, but is separated from the bone by the voa- 
internus muscle : during this part of its course the 
femoral vein lies posterior to the artery, and is very 
closely connected to it; the saphena oerve is here ea- 
closed in this sheath of the artery, and lies on the an- 
terior and e.ttemal part of this vessel. 

At the lower part of the middle third of the (higb 
the femoral artery and vein pass into the popliteil 
space, through an opening between the tendons of 
the triceps and vastus tntemas muscles ; this openinf 
fan oval figure, its edges are tendinous, so tint 
the contraction of the surrounding muscles cannot in- 
terrupt the circulation in these vessels ; this openinfi 
a bounded superiorly by the tendfcis of the adductor 
longus and magnns ; externally, by the vostoB inter- 
; internally, by the tendon of the adductor mag' 



or THE ART£Rllt. 141 

DUB ; and inferiorij, bj the conjoined tendoni of the 
last named mnedey and of the vastos internus. The 
saphena nerve does not accompany the femoral ar- 
tery throogh thia opening, bat continues its course 
down the inside of the thigh, covered by the sartorius 
muscle ; at the knee this nerve lies between the ten- 
dons of the gpradlis and sartorius, it then becomes a 
cutaneous nerve, and accompanies the saphena vein 
along the inner side of the leg as far as the internal 
ankle. 

The student may postpone the examination of the 
popliteal artery until he has dissected the branches of 
the femoral, as well as considered the practical infe- 
rences which may be deduced from an attentive con- 
sideration of the relative anatomy of this vessel. The 
femoral artery in its course through the superior and 
middle thirds of the thigh, gives o£F several branches 
to supply the integuments and muscles of this region. 

In the superior third of the thigh it sends off four 
principal branches, three of which supply the lym- 
phatic glands in the groin, and the integuments of the 
abdomen; these three branches are named the arteria 
epigastrica superficialiSy arteria pudenda externae, 
and arteria circumflexa ilii superjicialis ; the fourth 
is a very large branch, and is named the arteria pro^ 
funda femoris ; this artery arises about two inches be- 
low Poupart's ligament, and supplies the principal 
muscles of the thigh, and may be considered the pro- 
per artery of this r^on, while the continued femoral 
or crural artery is destined to the leg. Besides these 
four branches, the femoral artery, in the superior third 



142 SURGICAL AKATOMT 

of the thigh, sends off several small and unnamed 
branches to the sartorius, iliacas, pectinaeus, and ad- 
ductor muscles, and to the surrounding cellular mem- 
brane. In the middle third of the thigh the femoral 
artery gives off several branches to the muscles which 
surround it ; and as it is about to become the popliteal 
artery, it gives off a long branch which descends to the 
inner side of the knee-joint, named arteria anastomo- 
tica magna ; these several branches the student may 
now proceed to expose. 

I. 

ARTERIA EPIGASTRICA SUPERFICIALIS. 

This artery arises from the fore-part of the femoral 
artery, about half an inch below Poupart*s ligament ; 
in size it is inferior to the internal epigastric, nearly 
parallel to which it runs. The superficial epigastric 
artery pierces the fascia lata, and turns over Poupart*s 
ligament, and ascending on the abdominal muscles, is 
only covered by the integuments ; it runs towards the 
umbilicus, where it ends in an anastomosis with small 
branches from the internal epigastric, and from the 
mammary arteries. The superficial epigastric artery, 
immediately after its origin, gives off small branches 
to either side, to the inguinal glands; and as it as- 
cends on the abdomen, its branches are distributed to 
either side, to the integuments and superficial fascia ; 
all these branches are accompanira by corresponding 
veins. The superficial epigastric artery, like other 
superficial arteries^ varies much in size ; in some they 
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are so smaO that thej cmn be traced for a short dia- 
tance ooljf while in otheri thej are large and torto- 
onSy aa is often the case in ascites. The superficial 
^igastric artery must be divided in the operation for 
the relief of strangolated hernia. 



II. 



ARTERIJE PUDICJE 8UPERFICIALE8 VEL EXTERNJE, 

Are generally two in number, a superior and inferior, 
they are smaller than the epigastric artery ; they arise 
from the femoral artery, close to the last described 
branchy and frequently from a short trunk common to 
both. The superior superficial pudic artery passes 
upwards and inwards, towards the pubis, and then di- 
vides into several long and tortuous branches, some of 
which pass above, others below the spine of the pu- 
bis ; they are all distributed to the external partq of 
generation, and iuosculate with the perinaeal aftery, 
and with cutaneous branches from the internal pudic. 
The inferior of these pudic branches is not always 
present ; it sometimes arises from the superior branch, 
sometimes from the trunk of the femoral, and some- 
times from the internal circumflex ; it lies deeper than 
the superior, its course is in a transverse direction, 
towards the perinseum, it passes across the pectinaeus 
muscle, and is covered by the fascia lata ; the branches 
of this artery are distributed to the muscles and in- 
teguments in the perinaeum. The superior of these 
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pudic branches also is liable to be divided in the ope- 
ration for strangulated femoral and inguinal hernia. 



III. 



< 



ART£RIA CIRCUMFLEXA ILII SUPERFICIALIS, 

Is smaller than either of the two last branches, dose 
to which it arises ; it is covered by the integuments, 
and runs parallel to Poupart's ligament, as fiar as the 
spine of the ilium ; it then divides into several branch- 
es, which pass in different directions, and communi- 
cate with cutaneous branches from the deep circum- 
flex ilii artery, also with superficial twigs from the 
gluteal and from the external circumflex artery, a 
branch of the profunda femoris. 



IV. 



ARTfiRIA PROFUNDA FEMORIS. 

Tins is an artery of considerable mag^tude and im- 
portance ; it is the principal vessel for supplying the 
great mass of muscles on the front, as well as those 
on the internal and posterior part of the thigh. 

The arteria profunda arises from the external and 
rather from the posterior part of the femoral artery ; 
in general, about two inches below Poupart's liga- 
ment, sometimes an inch or two lower down, and 
sometimes much nearer to this ligament ; the profunda 
occasionally appears as large as the continuation of the 
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femoral, so that this trunk appears to divide into two 
arteries of nearly equal siae. 

The arteria profunda first bends outwards, towards 
the sartorius muscle^ so as to appear on the iliac eide 
of the femoral artery ; it then turns backwards and 
inwardsy pierces the deep layer of fascia lata, and 
descends on the inside of the femur, parallel to the 
femoral artery , but at a considerable distance behind 
it, and separated from it by the femoral and profunda 
veins, by a quantity of cellular membrane which con- 
tains a number of small veins and arteries, and lastly, 
by the tendon of the adductor longus. 

In this course the profunda artery ^ves off nume- 
rous branches to the muscles, and terminates in a 
muscular branch a little below the middle of the 
thigh. 

To expose this artery and its branches is a trouble- 
some dissection ; it will be facilitated by dividing the 
. femoral artery and vein below the origin of the pro- 
funda, and removing them from their situation. In 
the upper part of the thigh there is a considerable 
quantity of cellular membrane and numerous veins be- 
hind the sheath of these vessels, which must be re- 
moved ; the different muscles at the inner side of the 
thigh should be cleanly dissected, and partly separated 
from each other ; the muscles on the posterior part of 
the thigh also should be exposed, and partly detached 
from their connexions. 

The profunda artery at first lies on the psoas and 
iliac muscles, it then passes over the cruraeus and vas- 
tus internus, and descends in front of the insertion of 

VOL. II. o 
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the pectinsBUS and adductor breviSy and behind tbe 
tendon of the adductor longus muscles^ and terminates 
in a small branch, which passes through the adductor 
magnus, to the back part of the thigh, is distributed 
to the hamstring muscles, and ends in numerous inos- 
culations with ihe perforating branches, and widi 
small arteries from die poplitssal. 

The profunda artery, in the first part of its course, 
that is, while <m the iliac side of the femoral artery, is 
only covered by the fascia and integuments of tbe 
thigh ; afterwards, as it descends, it is concealed hj 
the femoral artery and vein, to which it runs nearly ' 
parallel, but at a much greater depth in the thigh, and 
lastly, U is covered by the tendon of the adductor 
longus. 

The branches of the profunda artery are numerous 
and complicated; to make a careful dissection of them 
requires much time and care. In addition to several 
small and nameless branches which the profunda ar- 
tery gives off, there are five or six of considerable 
size, which have received particular names. The two 
first are the external and internal circumflex arte- 
ries; these arteries supply the muscles around tbe 
hip-joint, and anastomose with each other, and widi 
several other arteries around this articulation; the 
three or four remaining branches of the profunda are 
named the perforating arteries ; these branches pass 
through the tendons of the adductors, to the muscle« 
situated on the back part of the thigh. 
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I. 



ARTEKIA CIRCUMFLEXA EXTERNA, 

Arisks from the proliiiida while tlus tcimoI is on the 
iliac side or behind the Uamnl aiterj ; it is genenllj, 
but not alwajiy its fint hfinch* 

The external cifcnmilex artery it a large but short 
trunk, it soon dirides into a great number of branches 
to supply the muscles on the outer and fore-part of 
the thig^. This artery runs in a direction outwards 
towards the sartoriusy and passes thioogh the dirisions 
of the anterior crural nerve ; it lies in a quantity of 
loose cellular and adipose substance, between the ten- 
sor vaginae and psoas and iliac muscles, in front of the 
latter, and behind the sartorius and rectus ; its branches 
may be divided into three sets, ascending, descending, 
and circular or circumflex. The first, or ascending^ 
set, consists of three or four small branches, which 
pass under the sartorius and tensor vaginae femoris 
muscles, and then ascend between this muscle and 
the glutanis medius and minimus, towards the spine 
of the ilium ; these branches assist in supplying the 
several muscles in their vicinity, and anaBtomose with 
the gluteal arteries, and with small branches of the 
internal circumflex ilii. 

The circumflex branches are seldom more than two 
or three in number ; they pass deeper than those last 
described, and are covered by the sartorius, tensor, 
and rectus femoris muscles ; these branches pass in 
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front of the crurseos^ and penetrate the vastus exter- 
nus muscle below the great trochanter ; some perforate 
the tendinous expansion of the glutaeus maximus. and 
arrive at the back part of the thigh ^ where they anas- 
tomose with the internal circumflex, gluteal, and sci- 
atic arteries from above, and with branches from the 
perforating arteries from below. 

The descending branches of the external circumflex 
artery are five or six in number, they are very long 
and of considerate size ; they descend along the ante- 
rior part of the thigh, accompanied by branches of the 
anterior crural nerve ; some of these arteries run in 
the substance of the rectus, some between the cruraeus 
and vastus intemus, and others, the principal, between 
the cruraeus and vastus extemus. These branches 
supply the extensor muscles, and may be traced near 
to the knee-jomt, where they termmate in free inos- 
culations with the external and internal articular arte- 
ries, and with small branches from the femoral artery 
in the vastus internus muscle. 

These descending branches are sometimes greatly 
enlarged in long continued disease of the knee-joint : 
and in such cases, when amputation of the thigh is to 
be performed, it will often be necessary to tie several 
arteries. 

The chain of anastomoses between the gluteal, ex- 
ternal circumflex and articular arteries around the hip 
and knee-joints, must be of considerable importance 
in maintaining the circulation in the lower extremity, 
in case the femoral or external iliac artery has been 
obliterated. 
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The external drcunifles arterj not unfrequently 
arises from tlio fmonlf and sometimes iostead of pro- 
ceeding firom it or fma the profunda, as a distinct 
tronky three or four branches arise separately, and 
take the course of the divisions of the external cir- 
cumflex artery now described. 



II. 



ARTERIA CIRCVMFLEXA INTERNA. 

This artery in general arises from the profunda, im- 
mediately after the external circumflex : its course is 
backwards and inwards ; it supi^ies the articulation of 
the hip and the muscles at its internal aud posterior 
part. 

The dissection of this artery is rather difficult ; the 
pectinsras, gracilis, adductor brevis and longuB mus- 
cles must be divided ; in doing so care should be taken 
to avoid injuring the branches which these muscles 
receive. 

The internal circumflex artery passes backwards 
nearly parallel to the tendon of the psoas, between it 
and that of the obturator intemus, and between the 
head and lesser trochanter of the femur. It is sui- 
rounded by a quantity of loose cellular membrane, and 
is situated in a sort of cavity of a triangular figure, 
bounded externally by the capsular ligament, by the 
neck of the femur, and by the psoas and iliac muscles 
and tendon ; superiorly, by the obturator externus, and 
internally by the adductor muscles; this space is 

o 2 
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covered anteriorly by the pectinaeus ; and partly closed 
posteriorly by the adductor magnus and quadratas 
femoris, between which muscles there is a narrow 
fissure, through which pass the terminating branches 
of this artery. 

In this course the internal circumflex artery gives 
off several branches to supply the pectinaeus, adductor 
brevis, and longus muscles; when the peclinaeus is 
divided, a very free inosculation between these branches 
and the obturator artery is exposed. Several small 
branches from the internal circumflex artery pass 
through the upper extremity of the adductor brevn 
and gracilis muscles, and are distributed to the in- 
teguments of the peri^aeum. In addition to these 
branches, the internal circumflex artery gives off from 
its external side a small branch (the articular artery,) 
which passes beneath the ligament, covering the 
notch at the lower and internal part of the aceta- 
bulum ; this artery then ramifies in the soft adipose 
substance in this cavity, and on the ligamentum teres 
and the synovial membrane of the joint; this articular 
branch sometimes arises from the obturator artery, 
and in some subjects, the joint receives branches from 
both these arteries. 

The termination of the internal circumflex artery 
may be seen on the back part of the thigh ; raise the 
lower edge of the glutaeus maximus, draw to one side 
the sciatic nerve, and then separate the inferior mar- 
gin of the quadratus femoris from the superior border 
of the adductor magnus, the internal and circumflex 
artery will be then seen dividing into two branches, a 
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superior and inferior : the former ascends and passes 
outwanb along the obturator extemus tendon, to the 
digital cavity behind the great trochanter, where it 
anastomoses with the gluteal and with the external 
circumflex arteries. The inferior branch is the larger, 
it passes backwards, between the quadratus and ad> 
doctor mag^uSy and divides into several branches 
which are distributed to the glutseus maximus, semi- 
tendinouSy semi-membranosus and adductor magnus 
mnsclesy also to the sciatic nerve; these branches 
communicate with the superior perforating, and with 
the gluteal and sciatic arteries. 

These inosculations between the internal circum- 
flex artery and the branches of the internal iliac, are 
of considerable importance in establishing collateral 
circulation, in case the external iliac or the femoral 
artery has been obliterated. 

The internal circumflex artery is a very regular 
branch, as to its course and termination ; its origin, 
however, varies ; it very frequently proceeds from the 
femoral artery, prior to the origin of the profunda, in 
which case it arises before the external circumflex ar- 
te]^ ; when it is derived from the profunda, it is gene- 
rally^ but not always, subsequent to the origin of the 
external circumflex artery. 

As the profunda artery pursues its course along the 
internal side of the thigh, after giving origin to the 
circumflex arteries, it continues to send off several 
branches : from its external side numerous small ar- 
teries arise, which pass to the vastus internus and 



148 SURGICAL ANATOMY 

front of the cruraeus^ and penetrate the vastus exter- 
nus muscle below the great trochanter ; some perforate 
the tendinous expansion of the glutaeus maximus, and 
arrive at the back part of the thigh, where they anas< 
tomose with the internal circumflex, gluteal, and sci- 
atic arteries from above, and with branches from the 
perforating arteries from below. 

The descending branches of the external circumflex 
artery are five or six in number, they are very long 
and of consideraUe size ; they descend along the ante- 
rior part of the thigh, accompanied by branches of the 
anterior crural nerve ; some of these arteries run in 
the substance of the rectus, some between the cruraeus 
and vastus intemus, and others, the principal, between 
the cruraeus and vastus extemus. These branches 
supply the extensor muscles, and may be traced near 
to the knee-jotnt, where they termfnate in free inos- 
culations with the external and internal articular arte- 
ries, and with small branches from the femoral artery 
in the vastus intemus muscle. 

These descending branches are sometimes greatly 
enlarged in long continued disease of the knee-joint : 
and in such cases, when amputation of the thigh is to 
be performed, it will often be necessary to tie several 
arteries. 

The chain of anastomoses between the gluteal^ ex- 
ternal circumflex and articular arteries around the hip 
and knee-joints, must be of considerable importance 
in maintaining the circulation in the lower extremity, 
in case the femoral or external iliac artery has been 
obliterated. 
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superior and inferior : the former ascends and passes 
outwards along the obturator extemus tendon, to the 
digital cavity behind the great trochanter, where it 
anastomoses with the gluteal and with the external 
circumflex arteries. The inferior branch is the lai^er, 
it passes backwards, between the quadratus and ad- 
ductor mag^ns, and divides into several branches 
which are distributed to the glutaeus maximus, semi- 
tendinous^ semi-membranosns and adductor magnus 
muscles, also to the sciatic nerve ; these branches 
communicate with the superior perforating, and with 
the gluteal and sciatic arteries. 

These inosculations between the internal circum- 
flex artery and the branches of the internal iliac, are 
of considerable importance in establishing collateral 
circulation, in case the external iliac or the femoral 
artery has been obliterated. 

The internal circumflex artery is a very regular 
branch, as to its course and termination ; its origin, 
however, varies ; it very frequently proceeds from the 
femoral artery, prior to the origin of the profunda, in 
which case it arises before the external circumflex ar- 
tery ; when it is derived from the profunda, it is gene- 
rally, but not always, subsequent to the origin of the 
external circumflex artery. 

As the profunda artery pursues its course along the 
internal side of the thigh, after giving origin to the 
circumflex arteries, it continues to send off several 
branches : from its external side numerous small ar- 
teries arise, which pass to the vastus internus and 
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covered anteriorly by the pectinseus ; and partly closed 
posteriorly by the adductor magnus and quadratus 
femoris, between which muscles there is a narrow 
fissure, through which pass the terminating branches 
of this artery. 

In this course the internal circumflex artery gives 
off several branches to supply the pectinseus, adductor 
brevis, and longus muscles; when the peclinaeus is 
divided, a very free inosculation between these branches 
and the obturator artery is exposed. Several small 
branches from the internal circumflex artery pass 
through the upper extremity of the adductor brevis 
and gracilis muscles, and are distributed to the in- 
teguments of the perijaxum. In addition to these 
branches, the internal circumflex artery gives off from 
its external side a small branch (the articular artery,) 
which passes beneath the ligament, covering the 
notch at the lower and internal part of the aceta- 
bulum ; this artery then ramifies in the soft adipose 
substance in this cavity, and on the ligamentum teres 
and the synovial membrane of the joint ; this articular 
branch sometimes arises from the obturator artery, 
and in some subjects, the joint receives branches from 
both these arteries. 

The termination of the internal circumflex artery 
may be seen on the back part of the thigh ; rai«e the 
lower edge of the glutaeus maximus, draw to one side 
the sciatic nerve, and then separate the inferior mar^ 
gin of the quadratus femoris from the superior border 
of the adductor magnus, the internal and circumflex 
artery will be then seen dividing into two branches, a 
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also may be sometimes seen to enter the femur by an 
oblique canal in the linea aspera. In this course the 
second perforating artery supplies the adductor mus- 
cles also; its branches on the posterior part of the 
thigh form a complete network of vessels between the 
different muscles in this region, and numerous branches 
from it terminate in free inosculations with different 
arteries, namely, superiorly with the sciatic, glutseal, 
internal and external circumflex and superior perfo- 
rating arteries ; and inferiorly, by means of very 
large branches which descend with the inferior 
branches of the profunda, and with branches of the 
popliteal artery. 

This second perforating artery does not always pass 
through the tendon of the adductor brevis, it some- 
times runs inferior to it. 

5. Arteria perforans tertia, arises from the 
profunda, at the upper edge of the tendon of the ad- 
ductor longus, and passing backwards, it perforates the 
adductor magnus, and is then distributed to the back 
part of the thigh in a manner similar to the other per- 
forating arteries. 

The profunda artery having given off these several 
branches becomes much diminished in size, and termi- 
nates in a small but long branch, which is by some 
considered as the fourth perforating artery; it passes 
behind the tendon of the adductor longus, parallel to 
the femoral artery, perforates the adductor magnus, 
and descends obliquely outwards along the posterior 
part of the thigh; it then divides like the other perfo- 
rating arteries into several branches, which supply the 
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cruraeos ; from its posterior part proceed three or four 
large branches, named the perforating arteries. 

3. Arteria perforans prima, aiiaes firom tke 
profunda, opposite the lesser trochanter; it passes 
backwards between the tendons of the pectinseiis and 
adductor brevis, (it sometimes runs through an open- 
ing in the tendon of the adductor brevis,) it then per- 
forates the adductor magniis close to the linea aspera, 
and divides into branches. In this course the first 
perforating artery supplies the pectinssus, adductor 
brevis and magnus muscles ; its terminating branches 
are distributed to the biceps, vastus extemns, and 
glutaeus maximus, and communicate with branches 
from the glutaeal^ sciatic and circumflex arteries from 
above, and with the other perforating arteries from 
below. This perforating artery is sometimes a branch 
from the internal circumflex artery ; its course is 
nearly parallel to that vessel, and is separated from it 
by the tendon of the pectinseus muscle ; the first per- 
forating artery passing below that tendon, while the 
circumflex artery runs superior to it. 

4. Arteria perforans secunda, is in general 
a much larger branch than that last described. This 
artery passes backwards, through a foramen in the 
tendon of the adductor brevis, it then perforates the 
adductor magnus, and arriring at the posterior part of 
the femur, divides into sereral branches; some of 
which ascend to the glutaeus maximus and vastus ex- 
ternus; others descend, and supply the hamstring 
muscles and the sciatic nerve ; a considerable branch 
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also may be sometimes seen to enter the femur by an 
oblique canal in the linea aspera. In this course the 
second perforating artery supplies the adductor mus- 
cles also; its branches on the posterior part of the 
thigh form a complete network of vessels between the 
different muscles in this region, and numerous branches 
from it terminate in free inosculations with different 
arteries, namely, superiorly with the sciatic, glutseal, 
internal and external circumflex and superior perfo- 
rating arteries ; and inferiorly, by means of very 
large branches which descend with the inferior 
branches of the pofunda, and with branches of the 
popliteal artery. 

This second perforating artery does not always pass 
through the tendon of the adductor brevis, it some- 
times runs inferior to it. 

5. Arteria perforans tertia, arises from the 
profunda, at the upper edge of the tendon of the ad- 
dactor longus, and passing backwards, it perforates the 
adductor magnus, and is then distributed to the back 
part of the thigh in a manner similar to the other per- 
forating arteries. 

The profunda artery having given off these several 
branches becomes much diminished in size, and termi- 
nates in a small but long branch, which is by some 
considered as the fourth perforating artery; it passes 
behind the tendon of the adductor longus, parallel to 
the femoral artery, perforates the adductor magnus, 
and descends obliquely outwards along the posterior 
part of the thigh ; it then divides like the other perfo- 
rating arteries into several branches, which supply the 
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hamstring muscles, principally the short head of the 
biceps, and inosculate with branches of the popliteal 
from below, and with the perforating arteries from 
above. 

The perforating branches of the profunda maintain 
a chain of free inosculations on the back part of the 
thigh from the pelvis to the knee, connecting the 
branches of the internal iliac artery with those of the 
femoral and popliteal; these inosculations are found 
very distinct and free in cases where the external iliac 
or femoral artery has been obliterated. 

The student is not to be surprised if he find the 
foregoing description of these branches Qot exactly 
to accord with their course in every subject. The 
perforating arteries are very regular as to their exis- 
tence and destination, but with respect to their origin, 
number, and relation to muscles, they are very uncer- 
tain, and no description can embrace the numerous 
varieties they present. 

The student having concluded the dissection of the 
profunda, may next examine the other branches which 
the femoral artery sends off in its course down the 
thigh ; these branches are distributed to the muscles 
on the inner and fore-pait of the limb, and are so ir- 
regular in their origin and course, that they have re- 
ceived no distinct names, some are very small, others 
are of considerable size; the sartorius receives the 
principal share of these. 

When the femoral artery is about to become the 
popliteal, it gives off the next branch, which is con- 
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sidered of sufficient importance to receive the follow- 
ing name : — 

6. Arteria anastomotica magna, arises from 
the femoral artery, as this trunk is about to enter the 
opening in the tendon of the triceps ; it descends to 
the inner side of the knee-joint. This artery imme- 
diately after its origin passes from beneath the edge of 
that fascia which was before described as covering the 
femoral artery in the middle third of the thigh : it 
then descends towards the inner condyle, inclining a 
little forwards, and soon divides into three or four 
branches ; some of these are distributed to the vastus 
intemus and cnirseus muscles, and inosculate with 
the descending branches of the external circumflex 
artery ; the continuation of the original vessel descends 
along vidth the saphenus nerve to the knee, and there 
anastomoses with the internal articular arteries, and 
assists in supplying the synovial membrane and the 
integuments. 

The anastomotica magna artery in some subjects is 
very large at its origin ; this, together with the great 
depth at which it lies from the surface, and its close 
connexion to the saphenus nerve, have caused it to be 
mistaken for the femoral artery in the operation of 
tying this vessel in the middle third of the thigh ; 
particularly where the limb has been injected with 
blood, the consequence of a punctured wound, and 
when the natural appearance of the parts has been 
found so completely changed as that they have been 
with difliculty recognized. 
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In amputation of the thigh in this situation, this 
artery should be secured; for, although it may not 
bleed at the time of the operation, yet, as its origin 
from the femoral artery is in general immediately 
above the situation of the ligature on the trunk, it 
may be the source of an alarming secondary haemor- 
rhage. In some subjects this artery is very small, 
and in many cases instead of one branch, the femoral 
or popliteal artery gives origin to several branches, 
which take the course of the divisions of the anasto- 
motica magna. 

Before the student should proceed to examine the 
popliteal artery, he should reflect on what practical 
inferences may be deduced from a knowledge of the 
relative anatomy of the femoral artery ; he should first 
consider where this trunk can be most effectually com- 
pressed during life in performing amputation of the 
thigh or leg, or in any operation on the lower extre- 
mity in which we are desirous to command the circu- 
lation. Immediately below Poupart*s ligament this 
artery is very superficially covered, and rests on the 
psoas muscle, which is here firmly supported by the 
acetabulum and the head of the femur ; in this situa- 
tion then the surgeon may with his finger, or with 
any firm substance, compress the femoral artery, so as 
to stop the flow of blood through it ; it is not, how- 
evci', in this situation that the tourniquet is onlinarily 
applied, for the circular strap of this instrument can- 
not be secured on the thigh higher than the lower 
edge of the glutseus maximus, or the fold of the nates, 
and this line is inferior to the acetabulum or to the 
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head of the femur ; hence the tourniquet cannot com- 
press the artery opposite these resisting bodies, but is 
Implied against this vessel where there is no support 
immediately behind it ; it is rather then, by the gene- 
ral circular compression forcing the surrounding parts 
against the artery, that the caliber of the latter is di- 
minished by the pressure of the instrument; this may 
explain why in many instances the tourniquet fails to 
command the circulation perfectly : it may be prudent, 
therefore, in any case where we are very anxious to 
prevent any loss of blood, to apply direct pressure on 
the fempral artery immediately below Poupart's liga- 
ment, or on the external iliao vessel immediately 
above this line, either with the thumb placed trans- 
versely, or with the handle of a large key or an office 
seal padded round with a little lint. In amputation of 
the leg, the femoral artery may be compressed in the 
middle third of the thigh ; in this case a small com- 
press should b^ applied beneath the tourniquet over 
the line of this artery, and the pressure directed out- 
wards, so as to compress the vesse) against the fe- 
mur on the inside of which it lie^ in this part of the 
limbl 

The femoral artery may require to be tied in case of 
a wound, or of an aneurism pf any of the principal 
arteries of the l^g, of the popliteal, artery, or of the 
femoral itself. 

The femoral artery may be exposed and tied in the 
living subject in any part of its course, as must be the 
practice ^i case of a recent wound, or of difidsed 

VOL. ;i. » 
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aneuriHH the coniseqaence of Boch : however, fromfte - 
dissection which the stodent has made of this arterf, ' 
he will perceive that this operation mayhemnchmoce 
easily and expeditiously performed in some sitnatnot 
than in others. 

The observations which have been made to])rofe 
the capability of the anastomosing branches around 
the hip-joint, to supply the lower extremity wA 
blood, in case the external iliac artery had been ob- 
literated, will equally apply to those cases in which 
the femoral artery is to become the subject of open- 
tion : if this vessel be obliterated above the ori^ of 
the profunda, the blood may, by the different anasto- 
mosing vessels before mentioned, pass into this artery, 
and so into the trunk of the femoral ; but should the 
profunda artery be obstructed, or the femoral, below 
the origin of this great branch, then the blood wiB 
pass, not directly into this trunk, but will descend 
through the long branches of the external circumflex 
artery on the anterior part oCthe limb to the articu- 
lar arteries; and posteriorly, through the different 
branches of the perforating arteries down to fh^ popli- 
teal artery. 

The most frequent cause requiring a ligature on the 
femoral artery b popliteal aneurism. To Mr. Hunter 
is justly due the full merit of this improvement in the 
treatment of this disease ; he was the first who pro- 
posed to tie the artery at a distance from the aneuris- 
mal sac, and he first put this pl»i into practfee on the 
femoral artery in a case of popliteal aneurism. The 
femoral artery may be tied in any part of its course ; 
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br the cure of poplitoid aneurism, however, one of 
two aitaatioDB u generally fldected, either the middle 
tbiid, or the euperior third of the thigh ; the former 
iftwUioii was that aeleeted hj Mr. Hunter, and may 
be named the inferior operation ; the latter is that, 
which ia now generally preferred for several reasons, 
led may be named the superior operation. I shall 
int describe the mode of performing both these ope- 
fationSy and shall afterwards contrast them, with the 
«iew of considering to which the preference should in 
general be given. 

In the superior operation of tying the fnnoral ar- 
texf^ our object is to pass a ligature round this artery 
below the origin of the profunda, and in that part of 
its ooume in which it is very superficially covered, that 
iSy between Poopart's ligament and the point at which 
the aartorius crosses the adductor longus muscle, and 
as near to this point as possible, that the circulation 
through the profunda artery may not interrupt the ad- 
hesive process at the seat of the ligature : this situation 
was first recommended by Professor Scarpa. In this 
operation the patient may be placed in a horizontal 
posture, the line of the sartorius muscle is to be then 
observed ; this line will be more obvious if the limb be 
turned somewhat inwards; this expedient, therefore, 
may in the first instance be resorted to, in order to 
(enable the operator to ascertain the course of this 
muscle : some audiors recommend that the Ihnb should 
be retained in this position; it appears to me, how-« 
ever, that the future st^ of the qperation will be 
facilitated if the limb be turned sufficioitly outwards 
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BO u to make thie part of the thigb look a little for- 
wards; in this position the artery when exposed vill 
appear to be situated very superficially, whereas if th? 
thigh Ije rotated inwards, the Tessel will appear mucli 
more deeply seated. An incisioii is then to be made 
tbrough the integuments about two inches and a half 
long, commencing about two inches below Poupart's 
ligament, or below the midpoint between the aympW- 
eis pubis and the spine of the ilium ; this incision is to 
bo continued downwards and inwards in the course of 
the artery, and along the inner edge of the eartorias; 
the saphena vein will lie on the internal side of thii 
incision : not unfrequenllj, however, this vein receivea 
two or three large briioches in this part of its course, 
which come from tho anterior part of the thigh ; these 
branches are in danger of being wounded, but may be 
avoided by cautiously dividing the cellular membrane 
beneath tbe integuments. A director should ne.tt be 
insinuated beneath the fascia lata near the lower part 
of the wound, on which this aponeurosis is to be di- 
vided, to the extent of about an inch, the edge of the 
sartorius muscle will be then exposed ; this should be 
pressed a little outwards. If the finger be now passed 
into the wound, the pulsation of the vessel will be 
fell; the artery, however, is not yet sufficiently de- 
nuded to admit of a ligature being passed around it, 
some dense cellular membrane covers it in thie sitaa- 
tion; this should be carefully divided on tbe director 
passed beneath it. A small portion of the sheath of 
the vessel is then to he elevated in the forceps, and 
divided by cautious touches of tbe knife held ia s 
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horizontal dixectioiL The vein is liere behind the ar- 
ieiy, and is not in general vieible ; part of it, how- 
ever, may be aometimee seen on the inner side of the 
artery; the branches of ^e anterior crural nerve lie 
on its iliac aide, bat frequently one small nen^e passes 
ia fioiitof the artery. The artery and vein are next 
Id be separated from each other ; this is often attended 
^Mk some difficulty, owing to the intimate adhesion of 
their coats ; a Uunt instrument, however, such as the 
end of a blunt aneurism needle, or of an eye probe, 
may he insinuated between them; and should then 
be directed from within outwards, as the vein will 
thus be more perfectly secured from injuiy, and the 
nerves on the outer side of the artery can be easily 
avoided. The ligature having been tied, and one end 
cot close, the wound is to be gently closed by adhe- 
sive plaster, and the patient kept at perfect rest, with 
the limb in the flexed position, so as to avoid any ten- 
sion on the vessel. 

Although in the dead subject this operation may 
appear simple and easy of execution, yet in the living 
it is sometimes attended with considerable difficulty : 
if the patient be fat, or if there be any oedema in the 
limb, or if the thigh have become fixed in any unfa- 
vourable position, this operation may prove extremely 
difficult and embarrassing. When the coverings of 
the artery have been divided, the vessel will not in 
every instance pulsate, and the touch will often be 
unable to distinguish it from the surrounding parts. 
Nothing can more tend to render this operation diffi- 
cult than neglecting to make a sufficiently free divi- 

p2 
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Bion of the integoKnts. Wherever, therefore, ve 
■uspect that the eviwngB of the artery are tbider 
than usual, we shoaUi sake the first mcision piopoi- 
tionahly longer. No attempt should he made to force 
the aneurism needle around the artery, until the yfk 
and it have heen cleariy separated ; these vessels often 
adhere so closely, that without due attention to this 
pointy the extremity of the needle may he forced 
through the vein, and a portbn of the latter be in- 
cluded in the ligature, which accident will most pro- 
bably give rise to a fatal inflammation of the vein. 

In the inferior operation of tying the femoral ar- 
tery, our object is to pass a ligature round this vessel 
a little below the middle of the thigh, while the artery 
is covered by the sartorius, and immediately before it 
perforates the tendon of the triceps ; this operation 
was first performed by Mr. Hunter. In this operation 
the patient should be placed in the horizontal posture, 
and the Ijmb rotated outwards, an incision between 
three and four inches in length is then to be made 
through the integuments ; this incision should com- 
mence about the centre of the thigh, and be carried 
perpendicularly down about an inch or an inch and a 
half from its internal margin, that is, nearer to the 
femur than to the internal edge of the thigh ; the 
saphena vein is in danger of being wounded in this 
operation if the cellular membrane beneath the integu- 
ments be incautiously divided ; this vein, however, will 
in general be found to be posterior or internal to the 
incision that has been now directed. Its situation 
^d course may be previously ascertained by causing 
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its distention by applying pressure higher np in the 
tiiigfa. This incision will be nearly parallel to the 
inner edge of the sartorins muscle, which muscle will 
be exposed by dividing the fascia lata of the thigh ; 
.-the inner edg^ of the sartorius is then to be raised, 
and drawn g^tly outwards by a broad curved retrac- 
tor. The strong fascia which covers the artery in the 
middle third of the thigh is now exposed, and must 
be next divided on a director insinuated behind it ; 
unless this fascia be freely divided, it will be impos- 
sible to pass a ligature around the artery in this situa- 
tion ; when this aponeurosis has been cut through, the 
sheath of the vessels will be exposed, it here contains 
the saphenus nerve with the artery and vein ; the 
nerve lyii^ on the anterior and external part, and the 
vein behind the artery, the nerve may be drawn out- 
wards with a blunt hook, and the aneurism needle 
must be cautiously insinuated between the vein and 
artery, directing it from within outwards. 

This operation will be found much more difficult to 
perform than that last described, the sartorius muscle 
is sometimes so broad in this situation that its edge is 
not immediately exposed when the integuments have 
been divided ; the fascia behind this muscle also in- 
creases the difficulty, for when the sartorius has been 
raised, this aponeurosis prevents the operator feeling 
the pulsation of the artery : and should he proceed to 
search for it near the inferior part of the incision, he 
may mistake the arteria . anastomotica magna for the 
trunk of the femoral. In this situation the femoral 
artery lies at a great depth from the surface, particu- 
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larly if the natural relatians of the parts should be at 
all altered by disease or fay an effoaion of blood, u ia 
cases of a wound of the artery ; in this inferior open- 
tion also the surrounding parts nmst suffer more or len 
of violence or displacement ; this will probablj indaoe 
deep-seated inflammation, which may lead to the fio^ 
niation of matter beneath the fiucia of the thigh, or 
beneath the sartorius muscle ; this will not only excite 
great symptomatic fever, but may also tend to induce 
ulceration in the coats of the artery above the ligatoie, 
and so give rise to secondary hsBmorrhage^ There is 
no advantage with regard to a greater number of anas- 
tomosing vessels being preserved by tying the artery 
thus low down in the thigh ; for on the profunda, after 
either operation, the principal dependence must be 
placed for the supply of blood to the limb, when the main 
artery has been obliterated, and in the superior opera- 
tion the ligature is applied below the origin of this 
branch. Against the superior operation it has been 
urged that the saphena vein is in danger, and that the 
lymphatic vessels of the lower extremity are liable to 
be injured. The saphena vein, however, may be 
avoided, by first ascertaining its course and situation, 
and experience proves that the fear of injuring the 
lymphatics is not a well-founded apprehension. 

The femoral artery may require to be tied in tlie 
inguinal region, near to Poupart*s ligament, above the 
origin of the profunda, in case of a wound or aneurism 
of the femoral artery or of the profunda, or in the 
event of secondary haemorrhage succeeding to the 
operation first described. To tie the femoral artery 
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immediatalj below Poopart's ligament, the patient 
should be laid in the horixontal position, the limb ex- 
tended and rotated outwards as much as the circum- 
stances of the case will permit, then commence an 
IndaifMi about an inch above Poupart's ligament, and 
eolitiniie it in the line of the artery to the distance of 
two inches below this ligament ; the layers of the su- 
perficial faBCiz are then to be divided to the same ex- 
tent : if any considerable arterial branches bleed they 
Bboold be tied, the lymphatic glands may be pushed 
to either side ; if diseased (as they not unfrequently 
are in case of aneurism) they will be found to add 
to the difficulty of the operation, and it may be ne- 
cessary to remove one or two of them. The fascia 
lata is next to be divided, and the sheath of the femo- 
ral Tessels opened in the same manner as before di- 
rected ; the vein here lies to the pubic side of the ar- 
tery; around the latter the aneurism needle is to be 
then directed from within outwards; the anterior 
craral nerve is not exposed in this operation, as it 
lies eixtemal to, and deeper seated than the artery. 

In some subjects the profunda arises very high, and 
it and the femoral artery will appear of equal* size and 
equally superficial, so that it may be difficult when 
these vessels are exposed in the living subject to dis- 
criminate one from the other: the profunda artery, 
however, is the most external of the two ; by alter- 
nately pressing these two vessels, at the same time 
examining the aneurismal tumour or the bleeding 
from the wound, we may be enabled to ascertain 
which is the femoral and which is the profunda, or 
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which of these two vessels is connected with th€ dis- 
ease or wound which has required the operation; sol 
should no particular circumstance forhid, we may ii^- 
dude only one artery in the ligature. 

Excepting the irregularities alneady noticed b 
respect to the origin of the circumflex^ and the »• 
rangement of the perforating and odier small mnsen- 
lar branches of the profunda and femoral arteries^ btt 
few deviations of any importance occur in the count 
of the femoral itself, or in the {dace of its division into 
its two terminating branches. In this respect the 
blood vessels in the inferior extremity differ mate- 
rially from those in the superior^ in the latter the dis- 
position to variety is frequent, whereas the femofal 
artery is ahnost constant in its course and in the place 
of its dividon. Cases, however, have occurred, in idiidi^ 
analogous to the high division of the brachial, the 
femoral artery has been found to have been divided 
into the tibial and fibular arteries so high as the 
groin : in some cases too of high division of the femo- 
ral artery, the branches have united before their ar* 
rival at the poplitaeal space ; this arrangement, which 
has its frequent parallel in the upper extremity, is im- 
portant to recollect, as it might lead to an unsuccess- 
ful result to the operation of tying the femoral artery 
for the cure of poplitaeal aneurism* 



07 THE ARTE111I8. 167 



ARTERIA POPUTEA. 

Tut contintied trunk of the femoral having passed 
throagh the openings in the triceps, receives the name 
of popliteal artery, and takes an ohlique coarse down*" 
inods and outwards to the lower edge of the poplitsens 
BMscle, where it divides into the anterior and poste- 
rior tilmd arteries ; through this extent the artery lies 
in the popliteal space, to the anatomy of which region 
tlMT student should now direct his attention. 

The sulject being laid on the face, the integuments 
slunild be removed from the inferior third of the thigh 
and superior third of the leg, a small vein (the poste- 
rior saphena) is generally exposed at the inferior part 
of this dissection ; this vein ascends from the back 
part of the 1^ and joins the popliteal vein, it is gene- 
rally accompanied by a mBisUl nerve, (communicans ti- 
bialis:) the fascia lata must be next removed to the 
sttiiie extent as the integuments; this aponeurosis is 
Tery tense in this region, being strengthened by 
strong transverse bands which serve to bind together 
the lateral boundaries of this space. The popliteal 
sptce occupies about the inferior third of the thigh, 
and the superior fifth of the leg : it is bounded inter- 
nally by the semi-membranosus, semi-tendinosus, and 
internal head of the gastrocnemius muscles ; exter- 
naOy by the biceps, plantaris, external head of the 
gastrocnemius and solseus muscles ; it terminates above 
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and beikyw in m point or angle, so tlimt the miioleTegMA 
if aomewbat of an oval or diamnind figure. 

Tbe popliteal apacae cnntahis a oooBdeiable qnantitj 
of adipose sobstanoe, also tbe posterior crural nem, 
and the popliteal arteiy and Tein ; the nenre is molt 
supeifidal, and ralber to tbe extern^ side oi tbe me- 
sial line ; about tbe upper part of the popliteal qiace 
tbis nenre usoaHj divides into two branches, tbe pos- 
terior tibial and tbe peroneal ; the latter takes tbe di- 
rection of tbe biceps tendon, the former descends 
nearly in the middle line. If the ^ which is beneath 
the nerve be now removed, tbe popliteal Teasels wfll 
be exposed ; tbe vein is most superficial, and a little to 
tbe outer side of tbe artery, the latter b nearer to the 
bone, from which it is separated by some fat, and 
sometimes by a lymphatic gland. The pc^liteal ar- 
tery may now be seen to take an oblique course down- 
wards and outwards, it lies to the inner side of the 
popliteal space above, but below it is nearly in the 
centre. 

In this course tbe popliteal artery is covered supe- 
riorly by the semi-membranosus musde, in the middle 
by the integuments, fascia, adipose substance, and by 
the popliteal vein; inferiorly it is overlapped by tbe 
heads of the gastrocnemii muscles, and crossed by tbe 
posterior tibial nerve. In the superior part of tbis re* 
gion the artery lies on the posterior surface of the 
femur ; in the middle, on tbe posterior ligament of the 
knee-joint; and inferiorlj, on the poplitreu^ muscle: 
the popliteal vein is intimately attached to the artery 
through the entire course, and lies superficial and 
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^mewfaat external to it ; the sciatic nerve is still more 
fiqwrficial and more external to it in the upper part of 
this region, but inferiorly the posterior tibial nervo 
iiai to the inner or tibial side of the artery ; a great 
number of muscular branches of this nerve howevOf 
lie around the artery, and are so closely connected to 
it, as to account for the numbness, impaired muscular 
power, and sometimes pain, which attend an aneuris- 
ms] tumour in this region. 

Above the flexure of the knee-joint there are geno- 
rsDy three or four lymphatic glands imbedded in the 
adipose substance around the artery; one of those is 
placed on either side of the artery, one usually lies su- 
perficial to this vessel, and sometimes one is situated 
between it and the bone : if these glands become in- 
flamed and suppurate, or if they remain enlarged and 
indurated, the tumour which they form may have the 
pulsation of this artery communicated to it, and so re- 
semble an aneurism : in some instances, particularly if 
the disease have been of long duration, it will require 
a carefiil examination to discriminate between them. 
This examination will be much facilitated if the differ- 
ent muscles which bound this region be^t into a re- 
laxed position ; we can then insinuate our finger into 
the popliteal space, so as to ascertain the exact situa- 
tion or attachment of the tumour, also its mobility and 
how far pressure can alter its size. By directing an 
assistant alternately to compress and to leave free the 
femoral artery, we may judge whether any change oc- 
curs in the form of the tumour, or whether its size or 
tension undergoes any alteration or increase. 
VOL. II. Q 
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The pc^teal artery gives off a great number of 
iuraQches, they are all small and of litde practical im- 
portance except in assisting to establish ooUateral cir- 
culation in case the femoral or poplheai artery has 
been obliterated. It first sends off several mnscular 
branches to supply the mnsdes on the back part of the 
thigh ; it next gives off the articular arteries ; these 
supply the knee-joint, are five in number, and are dis- 
tioguished by the names of 1. superior internal, 
2. superior external, 3. azyga, 4. inferior extemal, 
and 5. inferior interrml ; lastly, the popliteal artery 
gives off several muscular branches to the heads of the 
gastrocnemii and solaei muscles. 

1. Rami musculares superigres, are ttro or 
three in number ; they are distributed to the biceps, 
semi-tendinosus, and semi-membranosus muscles, some 
perforate the biceps and enter the vastus extemus, 
others anastomose with the branches of the perforat- 
ing arteries. 

2. Arteria articularis superior externa, 
arises from the outer side of the popliteal artery, and 
passes upwards and outwards above the external con- 
dyle of the feitor, and beneath the tendon of the bi- 
ceps ; this artery then turns round to the anterior part 
of the femur, and divides into a supei^cial and deep 
branch ; in this course it supplies the external head of 
the gastrocnemius, the biceps and vastus extemus 
muscles. The superficial branch then runs through 
the vastus extemus to the patella, and ramifies on this 
bone ; the deep branch supplies the synovial membrane, 
and sends several branches into the substance of the 
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Aiuir, jost wheie the cartilage couunenea*. Sevaral 
hinciiea of this artery inoscalate with the inferior ex. 
temal articular artery below, and with branches of the 
exteimal circumflex above. 

3. ART£aiA ABTICULABIS SUPERIOR IHTBRNil» 

arises from the inner side of the popliteal artery, and 
above the internal condyle of the femur ; it runs close 
to the bone, and behind the tendon of the vastus in* 
temns and adductor magnus muscles ; it then divides 
into aoperficial and deep branches, the former pass 
through the vastus intemos to the patella, and anas- 
tomose with the anastomotica magna and with the ex-r 
temal articular artery ; the deep branch supplies the 
synovial membrane and the substance of the bone. 

4. ARTBRIA ARTICULARIS MEDIA VEL AZYOA, 

arises £rQm the anterior part of the popliteal artery, 
of^Msite the bend of the knee-joint; it then passes 
thnmgfa the ligamentum posticum^ and divides into 
several branches, which supply the synovial mem- 
hnDB, the crucial ligaments, and the adipose sub* 
flkanoe at tlm back part of the joint. 

5. ArTERIA ARTICULARIS INFERIOR EXTERNA, 

arises from the popliteal artery beloi^ or rather oppo- 
site the angle of the knee-joint ; this artery passes 
oatwards, and is covered by the plantaris, and by the 
the external head of the gastrocnemius muscle, also by 
the external latend ligament ; it turns round the outer 
side of the joint, above the head of the fibula, along 
the external semilunar cartilage, as fvr as the patella ; 
in this course it supplies the joint and the difiereni 
muscles it passes by ; its branches anastomose with 
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the other articiilar arteries, and with the anterior 
tibial recurrent. 

6. Artbria articularis inferior interna, 
arises from the inner side of the pc^liteal artery, infe- 
rior to the last described branch; this artery ruDS 
downwards and inwards below the internal condyle of 
the tibia, and then tarns round to the anterior surface 
of this bone, passing behind the internal lateral liga- 
ment and the tendons of the flexor muscles : this ar- 
tery then divides into several branches, which supply 
the head of the tibia, the ligamentum patellae, and the 
subjacent adipose substance. 

7. Rami musculares inferiores, arise from the 
popliteal artery below the joint ; they are three or foi^r 
in number, they sometimes arise separately, and some- 
times by one or two common trunks, which soon sub- 
divide into several branches : these descend oUiquely, 
and enter the gaairocnemii muscles ; these branches 
can be traced along the anterior surface of these mus- 
cles a considerable way, even to the common tendon 
of the gastrocnemii and solsei; some long branches 
of these arteries also descend in the integuments on 
the back part ofthe leg, as far as the heel. 

Before the student proceeds to dissect tho branches 
into which the popliteal artery divides, and which sup- 
ply the leg, he should reflect on what practical deduc- 
tions may be drawn from considering the situation 
and connexions of this trunk. Although this artery 
lies very deep in the popliteal region, yet it may be- 
come the subject of operation. 

The popliteal SM'tery may require to be tied in case 
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4>f a wound of it or of the posterior tihttl artery, or of 
aneurism of this latter vessel, situated high in the 
leg. The student should consider the distance of the 
popliteal artery £roni the surface in different parts of 
this space, and in difierent subjects. In the dead 
subject this artery may be exposed without much diffi* 
colty, either in the superior or inferior part of its 
course ; but, about the middle of the pojditeal space it 
is extremely difficult to do so« 

In order to pass a ligature around the pt^teal u- 
tery in the upper part of its couTBe in the Hnng sub- 
ject, the patient may be placed either in the horizon- 
tal position on his back, with the thigh laid on its 
outer side and the leg bent, or he may be laid on his 
face and the limb extended ; in either position an inci- 
sion of about three inches should be made through the 
integuments, along the posterior or external margin 
of the semi-membranosus muscle, the fascia lata is to 
be divided to the same extent, and then .by raismg or 
drawing inwards the edge of the semi?membrano6oa, 
the finger will directly feel the pulsation of this ar- 
tery^ The posterior crural nerve is in this situation 
so far to the outer or fibular side, that it is not en- 
dangered in the operation ; the vein is to be cautiously 
separated from the artery, and pressed to the outer 
side, the aneurism needle may then be insinuated be«- 
iween it and the artery, and carried round the latter 
from without inwards. On th^ dead subject this ope- 
ration IB not attended with much difficulty, and ap* 
pears nearly as practicable as the Hontttrian operation 
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•a the fe^onl ftitefy, Imt neidier can be compared 
vith the high opentkm m adrised by Scarpa. 

If «« attempt to expoee Ibis artery in the middle 
diviskHi of the popliteal space, we shall find consider- 
able difficdlty ; the Tesad here lies so deep, and the 
sides of this space are so tmse, as to render it very 
diflfcnit to separate them firom each other, particularly 
if the limb 1m( extended ; and if we bend the leg, that 
the mnsdes may become relaxed, we shall impede oar 
Tiew of the da^seated parts. 

In Older to pass a ligatare aronnd the artery as it 
lies between the heads of the gastrocnemfi, the pa- 
tient shovld be laid on his face, and the limb extend- 
ed : the sitoatioo of the artery may be ascertained by 
feeing its pulsation ; an incision about three inches 
kmg should then be made parallel to the middle line, 
commencing <^po8iie the bend of the knee-joint ; 
when the integuments and fistscia have been divided, 
the posterier saphena vein and its accompanying 
nerve will be exposed ; these should be carefiilly drawn 
to either side, and then by separating some dense 
cellular membrane, the popliteal artery and vein and 
the posterior tibial nerve, will be brought into view as 
they are descending between the heads of the gastroc- 
mii muscles. Some of the inferior muscular branches 
of the popliteal artery will in all probability be divided 
in this part of the operation ; they should be imme- 
diately secured. If an assistant now flex the leg a 
little, and press to either side the heads of the gastroc- 
nemii muscles, the surgeon will be able to separata 
the artery frx)m the surrounding parts ; the posterior 
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tibial penre should be drawn inwards and the rein 
outwards, the aneurism needle may then be insinuated 
between the vein and artery, and carried round the 
latter from without inwards, taking care to avoid in- 
cluding the nerve in the ligature. Although I have 
thus considered the best mode of exposing this artery 
in different situations in this region, yet, I conceive, 
that such an operation can never be required in any 
ease except of recent wound, in which, as I have often 

* 

remarked before, the surgeon is to be guided by the 
extent and direction of the injury, as much as by his 
anatomical knowledge ; in aneurism in this region no 
surgeon now thinks of opening the popliteal space. 

In the living subject, if we flex the leg, we can feel 
the pulsation of this artery near the middle of the po- 
pliteal space : in case of amputation of the leg or foot, 
this artery may be compressed by the tourniquet in 
this situation ; the compress shoidd be so small as to 
admit of being insinuated between the hamstring 
muscles, and should be pressed a little inwards : com** 
pression thus applied is sometimes attended with a 
greater degree of pain than the patient can endure^ 
and it is seldom as effectual as if applied on the femo- 
ral artery. 

In. cases of obliteration of the popUtseal artery an^ 
of the continued femoral, the usual result of the ope- 
ration for the cure of poplitneal aneurism, the articular 
and muscular branches of the poplitaeal become much 
increased in size, and through their free communica- 
tions with the muscular arteries in the thigh, as also 
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with those in the leg, the circulatioa through the 
latter is in some time freelj estahlished. 

The student may now proceed with the dissection of 
the arteries of the leg: the subject may be placed in 
the same position as was recommended in the dissec* 
tion of the popliteal artery; the gastrocnemii muaciet 
should be divided a little below their origin, and by 
removing some dense cellular membrane and several 
veins, the popliteal artery will be seen dividing into 
its two branches a little above the lower edge of the 
poplitaeus and the superior fibres of the solceos muscles. 
The posterior tibial artery is the larger of the two, and 
appears, from its dirie»ction, as the continuation of the 
popliteal. This is the usual place of diiviaion, it some- 
times, however, occurs higher in the pc^litasal space : 
I have seen it in (me instance take place, between the 
condyles of the femur, in which case the two arteries 
proceeded close together to the usual place of separa- 
tion, and the anterior tibial gave off the inferior exter- 
nal articular artery : in some cases the anterior tibial 
is so small, that the poplitseal can scarcely be said to 
divide, but is rather continued on as the posterior 
tibial, which in its course down the leg will give off 
branches corresponding to, and answering the par* 
poses of the anterior tibial and peronseal arteries. 
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ARTERIA TIBIALIS POSTICA. 

This is an artery of considerable size, it extends from 
the edge of the poplitseus muscle to the fossa between the 
inner ankle and the heel, where it divides into the inter- 
nal and external plantar arteries, which supply the mus- 
cles and integuments of the sole of the foot and toes. 

To expose this artery, the student may detach the 
internal head, of the solseus from the tibia, and turn it, 
together with the gastrocnemii towards the fibula ; or 
these superficial muscles may be cut across, and not 
separated from the bone : beneath these muscles we 
find a very strong fascia, covering the posterior tibial 
nerve and vessels, and binding down the deep-seated 
muscles, this fascia is partly continuous with that 
which is derived from the poplitseus and from the ten- 
don of the semi-monbranosus muscle. Near the cen- 
tre of the upper extremity of the solaens is a well de- 
fined Bemilunar opening, whose tense and tendinous 
border defends the vessels in their pAssage through it, 
from the superincumbent muscles. 

The posterior tibial artery descends in an oblique 
direction .from the middle of the leg to the centre of 
the fossa between the heel and inner ankle ; about the 
middle of the leg it is half an inch from the edge of 
the tibia. This artery in this course is accompanied 
by two veins, one on either side, also by the posterior 
tibial nerve ; in the upper part of the leg this nerve 
lies to the inner or tibial side of the artery, it soon, 
however, passes over it ; and inferiorly it lies to its 
outer or fibular side, . 
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the fibala» beneath the peronseus tertius iDDScIe, about 
two inches above the malleohis extemas ; it then di- 
vides into numerous branches which pass downwards 
and inwards beneath the extensor tendons, and anasto- 
mose with the external malleolar artery, a branch of 
the anterior tibial; from this anastomosis branches 
descend over the synovial membrane of the joint, and 
communicate with different arteries on the tarsus. 
The anterior peronseal artery in some instances is very 
smallj while in others it is of considerable size : when 
this artery is unusually large, we find that when it has 
passed through the interosseous ligament, it Inclines 
downwards and inwards, and joins the trunk of the 
anterior tibial artery ; in such cases this last named 
vessel will be found very small, and will appear almost 
exhausted when it has arrived near the ankle, and 
then the anterior peronseal will take its 'place, and 
supply its deficiency. 

2. Arteria peron^a posterior, appears as 
the continuation of the fibular artery in direction and 
in size ; it descends behind the inferior extremity of 
the fibula, to the external side of the os calcis. In 
this course the posterior fibular artery gives oflF seve- 
ral branches to the fiexor communis, flexor pollicis, 
nnd peronaeus longus and brevis, it also sends branches 
to the back part of the ankle-joint, and one or two 
branches take a transverse course inwards towards the 
tibia, and join the posterior tibial artery. 

This artery is accompanied by the communicans 
tibialis nerve around the external malleolar region, the 
nerve lying superficial ; when the artery has arrived 
at the external side of the os calcis, it divides into 
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BumerouE branches, some of which are distributed to 
the adipose substance about the heel, and anastomose 
with the posterior tibial arterj ; others pass on to the 
sole of the £oot^ and inosculate with the extemid plan- 
tar arterj ; and some turn over the outer marg^ of the 
foot, and communicate with the tarsal branches of the 
anterior tibial artery. 

The trunk of the peronseal artery is often absent, 
its place being then supplied by bmnches from the 
posterior tibial artery : on the other hand it is some- 
times very large, and at the lower part of the leg will 
supply the ]^oe of the latter. 

The student may now examine the remaining 
branches of the. posterior tibicd artery. In its course 
down the leg the posterior tibial artery gives one or 
two large branches which enter the tibia by a canal, 
which- commences above its centre, and leads obliquely- 
down wards into the substance of the bone; it also 
sends numerous branches to the muscles, both deep 
and superficial ; these branches have received.no par- 
ticular names ; many of them communicate with* the 
peronseal artery, and several long branches pass to the 
integuments on the posterior and internal part of the 
leg, some of which unite with branches of the anterior 
tibial artery. Near the os calds several: branches of 
considerable size, are distributed to the fat behind the 
t^do Achillis and about the heel, these branches com- 
municate with the. peronseal artery; several abo run 
to the muscles in the sole of the foot^. and some turn 
upwards and forwards, ramify on the madleelus inter- 
nus, and anastomose with the anterisr. tibial artery. 

VOL. II, R 
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Previous to examiniDg the arteries in the sole of 
the foot, the student should re- consider the relative 
anatomy of the posterior tibial artery in its course 
down the leg. This artery is exposed to accidents, 
and at the same time favourably circumstanced for 
operation only in the inferior third of its course, being 
covered in the two upper thirds* by the internal gas- 
trocnemius and solaeus muscles. 

The posterior tibial artery may require to be tied in 
case of a wound in the sole of the foot, which has di- 
vided some large artery in that region ; also in case of 
a wound behind the internal ankle, in which the pos- 
terior tibial artery itself has been injured, or in case 
of aneurism in consequence of this wound. When 
aneurism of the posterior tibial artery is seated high 
up in the leg, it will be necessary' to tie either the pop- 
liteal or femoral artery. In case of wounds in the 
sole of the foot, in which we require to tie the poste- 
rior tibial artery, the most favourable situation is be- 
tween the malleolus internus and the heel : to expose 
the artery in this situation in the living subject, we 
should make a semilunar incision of two inches and a 
half in length through the integuments, commencing 
near the tendo Achillts, and continuing it downwards 
and forwards neariy midway between the heel and 
ankle, a little nearer to the latter. The integuments 
being divided the fascia of the leg is exposed, which 
must be cut to the same extent ; a little cellular mem- 
brane must be now removed, and a very strong apo- 
neurosis is exposed ; this is the continuation of the 
fascia covering the deep muscles of the leg ; in this 
situation it is very tense, it adheres to the sheaths of 
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the tendons, and covers the vessels and nerves in this 
region; this fascia must bo cautiously divided, and 
the shoath of the vessels will be exposed ; this being- 
opened, the venae comites are to be separated from the 
artery, and the aneurism needle carefully passed 
round the latter, directing; it from the heel towards the 
ankle to avoid the nerve, which in this situation is 
sometimes very large, and close to the artery. 

If the posterior tibial artery be itself wounded in 
this situation, it may be exposed either at the wound 
or higher up, in the inferior third of the leg, by mak- 
ing an incision of about two inches and a half lon^ at 
the inner side of, and parallel to, the tendo Achillis ; 
the two layers of fascia of the leg are to be divided, 
and the remainder of the operation conducted in the 
same manner as in that last described. 

In case of secondary haemorrhage after this opera- 
tion, or in case of aneurism of the posterior tibial ar- 
tery forming in consequence of a wound of the artery 
in this situation, it may be necessar}' cither to tie this 
vessel higher up in the leg, or to tie the popliteal or 
CBmoral artery itself; it has been deemed prudent to 
give the patient the chance of success from the former 
f^ration before having recourse to so severe and 
hazardons a measure as that of tying the femoral or 
popliteal artery. 

This operation of tying the posterior tibial artery in 
the middle of the leg will be found much more diiTicult 
than either of those described, as this vessel here lies 
gt such a depth from the surface, and is covered by 
the gastrocnemius and internal head of the solaeus, 
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which in this situation is attached to the tibia. To 
expose the artery here then, the leg should be bent, 
the foot extended^ md both placed on the outer side ; 
make an incision about fxnir inches in length along tbe 
inner edge of the tilMa, through the integuments and 
fascia, (the internal saphena vein should be avoided,) 
the edge of the gastrocnemius musde will be exposed, 
this may be easily ndsed and drawn to the outer side ; 
a director must thea be instnuated beneath the inner 
head of the volieasy on which this muscle must be di* 
\dded from ats attachment to the tibia: the deep 
fascia of the leg is here very tense and strong, binding 
down the deep-seated muscles and the tibial nerve and 
vessels; this must be cautiously divided xm the direc- 
tor passed beneath it. The foot should now be ex- 
tended as much as possible, and the knee placed in 
the flexed position, to relax the superficial muscles on 
the back part of the leg ; the artery may be now felt 
pulsating about an inch from the edge of the tibia ; the 
veins are then to be separated from the artery with a 
blunt instrument, and the aneurism needle passed 
round the latter in a direction from without inwards, 
so as to avoid the posterior tibial nerve. 

On the dead subject this operation is not attended 
w ith much difficulty ; in the living, however, the case 
is very different, the muscles are then rigid and un- 
yielding, and when the fascia which covers them is 
divided they leave their natural situation and become 
much elevated, so as to make the situation of the ar- 
tery appear as a deep cavity, at the bottom of which 
the vessel is placed. 
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The first case in which I saw this operation perr 
formed was hj Mr. Travers in St. Thomas's hospital, 
on a man who had been wounded by a small chisel a 
little above the ankle ; the artery had been tied at the 
wound, but secondary hsemorrhage ensuing, it was 
considered necessary to tie the artery in the middle of 
the leg : the man was very robust and muscular, and 
there was considerable difficulty in exposing this ves- 
sel ; the operation, however, ultimately proved suc- 
cessfiil. I have known three other cases of this ope- 
ration, each of which, though attended with consider- 
able difficulty, ultimately proved successful. 

It may be requisite to tie this artery in cases of 
wounds also in this situation, which have penetrated 
the muscles ; in such a case the extent and direction 
of the wound must guide the surgeon in the several steps 
of the operation ; it will not of course then be neces- 
sary to perform the same dissection, or to separate the 
solaeus from the tibia, as recommended in the fore- 
going page, but merely to enlarge the wound and to 
divide any muscular fibres that may obscure the bleed- 
ing vessel. In case of aneurism, however, or of se- 
condary hsemorrhage requiring the artery to be se- 
cured in the middle of the leg, I should prefer ex- 
posing it in the way before mentioned, than by cut- 
ting down through the muscles of the leg in the 
direction of the vessel, as recommended by some, 
particularly Mr. Guthrie, who describes the mode of 
performing this operation as follows: '* the first inci- 
sion six inches, should be made nearer to the inner 
edge of the leg, than to the centre, and should be 

r2 
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carried through the gastnoenefhias miidcle, plantaris 
tendon and solseus muscle, down to tl)0 fascia, under 
which the artery lies with its accompanying veins, 
having the posterior tiUal neife to the fibular side. 
If the incision have been made in the upper part of 
the calf of the leg, the peronaeal artery will be ex- 
posed by it : but if the peronseai artery be the vessel 
injured, the incision sho«dd be made towards the 
fibular side of the leg t and when the surgeon divides 
the fascia, he will find the artery covered by the fleshy 
fibres of the flexor poUicis longus muscle, at any dis- 
tance below three inches and a half from the head of 
the fibula : and which fibres must be ditided, when 
the artery will be found close to the inside of the bone. 
Above that part the artery is under the fiascia, and 
upon the tibialis posticus muscle. It has not an ac- 
companying nerve. Both arteries will be readily 
found, by either of the incisions described, if the sur- 
geon is acquainted with their situation." 

As I have before remarked, in cases of wounds in 
the calf of the leg, particularly gunshot, attended 
with haemorrhage, it will be advisable to enlarge the 
wound in the proper direction, and cut through the 
muscles, &c., so as to expose the bleeding vessels, the 
foregoing directions, therefore, will not apply or prove 
of much service in such cases ; but should the operation 
of tying the posterior tibial artery be required for aneu- 
rism or secondary haemorrhage, the consequence of an 
injury lower down, I should still much prefer the ope- 
ration I have first described to that recommended by 
Mr. Guthrie, the advantages of which in any poini of 
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view I cannot discern or a|)preciate : as to the peronoeal 
artery, I htiire not known the operation of tying it in 
the upper part of ttke leg to have ever been required 
e:tcept in case of reeebt wound. 

The student tftay how proceed to trace the internal 
and external plantar arteries, the divisions of the pos- 
terior tibial. 

The foot being placed in a convenient situation, re- 
move the integximents froiti its hiferior surface and 
from the toes ; in this didsectioil nutnerous small arte- 
ries must be divided, particularly about the heel ; 
these branches supply the integuments and subjacent 
adipose sdlMtance, which is very abundant in this 
■ituation ; it is Idso very vascular, and presents a pe- 
culiar granulated appear^mce ; this substance is closely 
attaielied to the plantar aponeurosis, to the structure 
and Mta^hmests of which the student should next at- 
tetid. The plantar fascia is very strong and tendi- 
nous; it extends from the os calcis and from the de- 
proBslOils ofi each side of this bone, forwards to the 
io^Bf and opposite the first phalanx of each, it divides 
into two fasciculi of fibres, which are inserted into the 
sheaths of the flexor tendons, and into the sides of the 
capsular ligaments collecting the metatarsal bones 
to the first phalanges. This aponeurosis is much 
stronger posteriorly, particularly in the centre, than 
anteriorly. Opposite the phalanges of the toes, where 
this aponeurosis is separating into different fasciculi, 
we may observe strong bands of fibres crossing these 
m a transverse direction. The student may now raise 
this aponeoroMs tti^ dissect the superficial layer of 
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muscles, namely, the flexor digitorum brevis in the 
centre, the abductor pollicis internally, and abductor 
minimi digiti externally : these muscles be may either 
raise from their origin and turn towards the toes, or 
merely divide a sufficient number of their fibres to ex- 
pose the deeper-seated parts. 

Between the origins of the abductor pollicis mus- 
cle, the posterior tibial artery divides into the in- 
ternal and external plantar arteries ; the former is the 
smaller of the two, and runs a more superficial course. 

ARTERIA PLANTARIS INTERNA. 

Tins artery runs along the inferior and internal side 
of the tarsus, above the abductor pollicis muscle, as 
far as the first phalanx of the great toe, where it di- 
vides into two or three branches, which supply the in- 
teguments of this toe. In this course the internal 
plantar artery sends many branches to the abductor 
and flexor pollicis brevis, to the articulations of the 
tarsus, and to the integuments ; several branches also 
turn over the side of the foot, and anastomose on the 
tarsus and metatarsus with branches from the anterior 
tibial artery ; near its termination it often inosculates 
with the external plantar artery, so as to form a super^ 
Jicial plantar arch of arteries. 

ARTERIA PLANTARIS EXTERNA, 

Is much larger than the internal plantar, and appears 
the continued trunk of the posterior tibial. The ex- 
ternal plantar artery pursues a tortuous course across 
the foot, first running downwards and outwards, as far 
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as the metatarsal bone of the little toe, and then 
turning in ti transverse direction inwards and upwai*ds, 
to the cleft between the metatarsal bones of the great 
and secimd toe, where it terminates in a free inosc^la^ 
tkm with the anterior tibial artery. This conrse 
whidi Ate exterhcd plantar artety takes, is denoihi- 
natted the great plantar arch of arteries. The external 
plantar artery from its origin to the metatarsal bone of 
the fifth tee is covered first by the abductor pollicis, 
and next by the flexor dlgitorum brevis ; it lies infe- 
rior to the flexor tendons and to the accessory muscle ; 
frota the base of the metatarsal bone the artery runs 
foriVffinds for a short distance, between the flexor digi- 
tonim brevis and abductor minimi digiti ; the artery in 
this straight part of its course lies very superficial in 
children, and is frequently wounded, being here only 
covered by the integuments and plantar fascia. As 
the plantar artery bends across the metatarsal bones, 
it passes very deep among the muscles of this region, 
and in this part of its course it is covered by the ten- 
dons of the flexor digitorum longus and brevis, and 
by the lumbricales, and lies betwelsn the abductor pol- 
licis and transversalis pedis ; having arrived at the base 
of the metatarsal bone of the great toe, it is joined by 
the anterior tibial artery, and thus the plantar arch of 
arteries is formed ; this arch extends from the base of 
the metatarsal bone of the little toe, to that of the 
great toe ; the concavity of this arch looks backwards 
and inwards, the convexity forwards and outwards. 

The external plantar artery, between its origin and 
the commencement of the plantar arch, sends nume- 
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rous branches to the different muscles in the sole of 
the foot ; many of these must be divided in exposing 
the trunk of the artery ; these muscular branches are 
of considerable size, particularly those near the os 
calcis^ several of which pass to the integuments : these 
arteries anastomose with each other, and with branches 
of the posterior peronseal and internal plantar ar- 
teries. 

From the plantar arch several arteries arise ; from 
its concavity many small branches proceed to the 
muscles and integuments of the sole of the foot ; from 
its superior surface three or four branches arise, and 
are named perforating arteries ; they supply the in- 
terossei muscles and anastomose with the metatarsal 
branches of the anterior tibial artery. From* the con- 
vexity of the plantar arch four long branches proceed, 
named the digital arteries. 

The first digital artery arises opposite the me- 
tatarsal bone of the little toe, and proceeds along its 
fibular side, beneath its abductor and short flexor 
muscles, to its last phalanx, where it turns towards 
the centre and meets a corresponding branch from the 
next artery, 

, The second digital artery arises a few lines inter- 
nal to the last, and runs along the interossei muscles 
to the cleft between the fifth and fourth toes ; it here 
receives a small branch of the metatarsal artery from 
the interosseous space, and then divides into two long 
branches which proceed along the opposed sides of 
these toes to their last phalanges, where they termi- 
nate in a manner similar to that first described. 
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The third digital artery arises at a little dis- 
tance beyond the last, and runs to the cleft between 
the fourth and third toes, where it divides into two 
long branches, which run in a manner similar to the 
former. 

The fourth digital artery arises internal to that 
last described, and running to the cleft between the 
third and second toes, divides into two branches, 
which have a similar course and termination to those 
last described. 

. The external plantar artery having arrived at the 
cleft between the metatarsal bones of the second and 
first toes, receives the communicating branch from the 
anterior tibial artery, and thus completes the plantar 
arch of arteries. All the digital arteries of the toes 
run in a manner similar to those of the fingers, on the 
inferior and lateral surface of the phalanges ; they are 
accompanied by the digital nerves, these twine around 
the arteries, and run with them to the last phalanges ; 
the arteries here increase in size, and those of oppo- 
site sides unite with each other in the manner of an 
arch ; these arteries in this course supply the integu- 
ments of the toes, the flexor tendons and their sheaths, 
and from their ultimate anastomosis on the last pha- 
lanx numerous branches proceed to the integuments 
and cellular tissue at the extremity of each toe. The 
great toe and the internal side of the toe next it, are 
supplied with blood from the anterior tibial artery ; the 
external side of the second, and both sides of the 
other toes, are supplied by the external plantar ar- 
teries. 
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From the peculiar Btruoture of the integuments and 
aponeurosis of the foot, superficial wounds in this 
situation frequently bleed very smartly ; there is often 
great difficulty in exposing the bleeding vessel, so as 
to apply a ligature around it ; and if we enlarge the 
wound with a view of facilitating this object, we only 
increase the difficulty, for we shall probably open seve- 
ral other vessels^ which may Ueed as much as that 
originally wounded. In such a case, if comprenion 
carefully applied fail to stop the haemorrhage, it will 
be necessary to tie the trunk of the posterior tibial 
artery as this vessel is. passing through the foisa^ 
between the heel and the internal ankle. If, bow- 
ever, the external plantari artery be wounded oj^Misite 
the base of the little toe, it may be more fnlly exposed 
by enlarging the wound, as it is very superficial in 
this situation : both ends of the opened vessel must be 
tied in consequence of the proximity of the inoscula- 
tion with the pcdial or the anterior tibial artery. 
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ARTERIA TIBIAUS ANTICA. 

From the division of the popliteal artery, the anterior 
tibial immediately passes forwards between the fibres 
of the tibialis posticus muscle, and close to the neck of 
the fibula, through the interosseous space above the 
interosseous ligament, and below the head of the tibia; 
it then descends on the anterior surface of the inter- 
osseous ligament and of the tibia, passes over the 
ankle-joint, and then runs forwards on the superior 
surface of the tarsus to the cleft between the first and 
second metatarsal bones, where it divides into its two 
last branches. To trace this artery throughout this 
course the limb should be placed upon its posterior 
surface; remove the integuments from the anterior 
surface of the leg and foot, and divide the fascia of 
the leg so as to expose the extensor muscles ; then 
commence at the upper part of the leg to separate the 
tibialis anticus from the extensor digitorum communis, 
and the artery with its two venae comites will be 
brought into view, lying at first on a few fibres of the 
tibialis posticus, and afterwards on the interosseous 
ligament near the neck of the fibula ; with very little 
dissection this vessel may now be traced through the 
remainder of its course. 

A line drawn from the head of the fibula to the base 
of the great toe will be parallel to the course of this 
artery. In the superior third of the leg the anterior 
tibial artery lies between the tibialis anticus and ex- 
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tensor digitorum communis muscles, in the middle 
third it is between the tibialis anticus and extensor 
pollicis lon^s ; in these two divisions of the leg it 
rests on the interosseous ligament and is covered hj 
the muscles which lie on either side. In the inferior 
third the artery advances a little forwards, and lies 
on the tibia between the tendons of the extensor 
digitorum communis and extensor pollicis proprius, 
the latter overlaps the artery: in this part of its 
course it is covered only by the integuments and fas- 
cia of the leg ; in the living subject, however, it is by 
no means so superficial in this situation as might be 
supposed from examining it in the dead subject, for 
the tendons on either side bear off the integuments 
from the vessel to such a distance, that. if these be di^ 
vided, the artery will appear much deeper-seated than 
it does in a dissected limb, or in a dry preparation. 

The anterior tibial artery having arrived at the in- 
ferior end of the tibia, passes anterior to the synovial 
membrane, and behind the annular ligament of the 
ankle-joint, it then runs over the astragalus, navicu- 
lar, and internal cuneiform bones, to the base of the 
metatarsal bone of the great toe ; in this part of its 
course it is only covered by the integuments, and 
about the middle of the tarsus it is crossed by the in- 
ternal tendon of the flexor digitorum brevis. 

The anterior tibial artery is accompanied by two 
veins, one on either side, and by a small nerve, a 
branch of the fibular or peronaeal ; this nerve attaches 
itself to the artery above the middle of the leg, and 
accompanies it to its termination ; the nerve lies su- 
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perficial to the artery, but it frequently changes its 
situation from one side to another. Between the first 
and second metatarsal bones the anterior tibial artery 
sinks into the interosseous space and divides into two 
branches. 

The anterior tibial artery throughout its whole 
course gives off several branches ; as it is passing be- 
tween the tibia and fibula it sends several small arte- 
ries to the tibialis posticus muscle; having passed 
through the interosseous space it gives off the recur- 
rent artery ; as it descends on the interosseous liga- 
ment it sends numerous branches to the muscles on 
either side : near the ankle it gives off the malleolar 
arteries, one to either side ; as it passes over the tar- 
sus and metatarsus it sends a branch to the bones 
composing each of these regions, and at the cleft be- 
tween the metatarsal bones of the first and second 
toes, it divides into two branches, one of which 
descending to the sole of the foot, joins the external 
plantar artery, and is named ramus communicans, the 
other runs forwards to supply both sides of the first 
and the internal side of the second toe. 

1. Arteria recurreks, arises from the anterior 
tibial artery as soon as this vessel has passed through 
the interosseous space ; it then bends upwards through 
the fibres of the tibialis anticus and peronseus longus 
muscles, pierces the aponeurosis of the leg, and spreads 
out into numerous branches on the anterior and ex- 
ternal surface of the head of the tibia ; several branches 
pass to the adipose substance behind the ligamentum 
patellae, others ascend along the fibular margin of this 
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ligament and anastomose with the inferior external 
articular artery. 

2. Rami musculares are very numerous ; they 
arise from either side of the anterior tihial arteiy, 
close to one another, and are distributed to the mus- 
cles on each side ; some of these branches pierce the 
aponeurosis of the leg, and are distributed to the in- 
teguments ; others pass through the interosseous liga- 
ment, and anastomose with the posterior tibial and 
peronaeal arteries. 

3. Arteria malleolaris interna, arises 
about two inches, sometimes less, above the ankle- 
joint, it passes behind the tendon of the tibialis anti- 
cus, and spreads its branches over the internal malleo- 
lus ; some of these anastomose with small branches 
of the posterior tibial artery ; others enter the bone, 
and some descend to the synovial membrane. 

4. Arteria malleolaris externa, arises in 
general opposite the last described artery, and runs 
towards the external ankle close to the bone ; this ai- 
tery in general anastomoses with the anterior pero- 
nseal, which comes through the interosseous space a 
little above the ankle. The external malleolar sends 
several branches to the inferior extremity of the tibia 
and fibula, and to their connecting ligaments. This 
artery terminates on the external malleolus by divid- 
ing into several branches, some of which communicate 
with the posterior peronaeal artery, and others descend 
along the outer part of the tarsus, and are lost in the 
integuments and muscles in that situation. The mal- 
leolar arteries are uncertain as to size, and even as to 
existence. 
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As the anterior tibial artery is passing over the 
ankle-joint, it gives off several branches to the syno- 
vial membrane and to the surrounding cellular tissue. 
The remainder of the anterior tibial artery is called by 
some writers the pedial artery, 

5, Arteria tarsi, arises from the anterior 
tibial artery as that vessel is passing over the os navi- 
culare ; the tarsal artery then runs transversely out- 
wards, distributing its branches to the extensor digito- 
rum brevis, to the different bones of the tarsus, and to 
the synovial membranes which connect them to each 
other ; at the fibular side of the tarsus it turns beneath 
the tendon of the peronseus brevis and terminates in 
the muscles of the little toe, and in inosculations with 
the plantar arteries. 

6. Arteria metatarsi, arises from the anterior 
tibial artery a little beyond the last described branch ; 
it passes outwards over the heads of the metatarsal 
bones, supplying their articulations ; from the anterior 
part of the^arch, which this artery forms, three or four 
long branches proceed along the three external inter- 
osseous spaces ; these arteries supply the interosseous 
muscles, and communicate with the perforating and 
with the digital branches of th& external plantar 
artery. Previous to the anterior tibial artery divid- 
ing into its terminating branches in the first interos- 
seous space, it sends one or two long branches to the 
upper surface of the great toe ; these supply the in- 
teguments and extensor tendons of this toe, and run 
along either side of it to the last phalanx. 

7. Ramus communicans. From the division of 

s2 
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the anterior tibial artery this short branch passes di- 
rectly through the interosseous space, and joins the' 
terminating branch of the external plantar artery. 

8. Arteria pollicis passes forwards to the cleft 
between the first and second toes, and divides into 
two branches, one of which passes inwards between 
the tendon of the flexor pollicis and the bone, and then 
runs along the internal side of the great toe, to its last' 
phalanx ; the other branch subdivides into two arte- 
ries to supply the opposed sides of the first and second 
toes. 

The anterior tibial artery is liable to be wounded on 
the instep, or a. little above the ankle-joint ; in either 
of these situations it may be exposed and tied in the 
living subject ; this artery may also require to be tied 
in the leg in case of wound or aneurism. To tie this 
vessel above the ankle-joint we should flex the foot, in 
order to relax the extensor tendons ; an incision about 
two inches and a half long should be made through 
the integuments in the course of the artery, which 
may be ascertained by feeling its pulsation, or by ob- 
serving the line of the tendon of the extensor pollicis 
proprius, on the fibular side of which it here lies ; the 
fascia of the leg should be next divided to the same 
extent ; it may in some cases be advisable to make a 
short transverse division of this fascia : the tendon on 
each side should then be held aside with a broad 
curved retractor, and on removing a little cellular 
membrane the nerve is brought into view, beneath 
which lies the artery with its venae comites ; these are 
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to be separated from the artery, and the aneurism 
needle passed round the latter; the nen^e in this 
situation is usually superficial to the artery, it is how- 
ever uncertain. 

In case of a woimd of this artery on the instep the 
vessel can be easily tied, either by enlarging the 
wound, or by making a fresh incision on ihe fibular 
side of the tendon of the extensor poUicis proprius 
muscle, taking care to avoid the first or the internal 
tendon of the extensor digitorum brevis. In conse- 
quence of the free communication between the ante- 
rior and posterior tibial arteries, it will be prudent in 
case of wound in this situation to tie both ends of the 
divided vessel. 

The anterior tibial artery in some subjects is very 
small, so that when it has arrived near the ankle it is 
nearly exhausted ; in such cases I have always found 
that the anterior peronseal artery is proportionably 
large, and joins the anterior tibial near the ankle, and 
thus compensates for the unusual small size of this 
vessel. The anterior tibial is sometimes wanting, 
even in the upper part of the leg, its place being then 
supplied by perforating branches from the posterior 
tibial artery. 
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GENERAL OBSERVATIONS. 

The student having concluded the dissection of the 
arteries of the pelvis and lower extremity, may reflect 
on the various inosculations that exist between these 
vessels in the different regions of the groin , thigh, 
popliteal space, leg, and foot; and as in the upper ex- 
tremity he could trace one chain of anastomoses from 
the neck to the hand, in like manner, in the lower ex- 
tremity a free vascular communication exists from the 
pelvis to the foot ; so that if the main artery of the 
limb be obstructed in any part of its course, numerous 
opportunities are immediately presented for the es- 
tablishment of collateral circulation. 

I'here is a striking analogy in the course and dis- 
tribution of the blood-vessels in the superior and in- 
ferior extremities. In both a large trunk pursues an 
undivided course for a considerable length of way, 
giving off comparatively but few branches, except in 
particular situations ; thus around the shoulder and in 
the axilla there are arteries of considerable size ; so 
from the groin, around the hip, the femoral artery 
sends off its largest branches ; in both regions these 
vessels hold numerous communications with each other, 
and with arteries from different and distant sources. 
The arteria anastomotica from the femoral, resembles 
that from the brachial in its course and in its commu- 
nications. The recurrent arteries around the elbow 
have some resemblance to the articular arteries of the 
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knee-joint ; and the three divisions of the popliteal ar- 
tery are essentially the same as the radial, ulnar, and 
interosseous branches of the brachial artery. In the 
foot, as in the hand, the principal branches supply the 
flexors, and comparatively few are distributed to the 
extensors. In the sole of the foot and on the toes, as 
in the hand and fingers, the arterial vessels have a 
similarly free communication, their anastomoses form- 
ing arches ; these, however, are not so numerous in 
the foot as in the hand ; in the latter there are two 
distinct arterial arches, a superficial and a deep ;* in 
the foot there is but one, and this placed at a great 
depth from the surface, although there is a consider- 
able quantity of muscular substance in this region. 
The difference in the number of vessels then in the 
foot and hand is not proportioned to the quantity, 
of muscular substance to be supplied, but appears 
to depend rather on a difference in their function, 
the muscles of the foot being always very limited in 
their contractile powers, while those of the hand are 
capable of performing a greater number of motions, 
and those more complicated and delicate than any 
other muscles in the body. 

All the anastomoses between the femoral and other 
arteries may be naturally divided, as Scarpa observes, 
into two orders, the one including the inosculations 
which take place between the arteries of the parietes 
of the abdomen and thorax^ and of the inside of the 
pelvis, and branches of the femoral artery ; and the 



* See page 188. 
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Other including those which occur between the femo- 
ral and profunda arteries along the thigh, and around 
the knee. 

The first order of anastomoses must be of essential 
service in conveying blood to the femoral artery in 
case the external or common iliac has been oblite- 
rated. The second will serve to convey blood to the 
limb when the femoral artery has been obstructed in 
any part of its course. 

Whenever the external iliac artery has been ob- 
literated, blood will be conveyed to the lower extre- 
mity from different sources, namely, the circumflexa 
ilii, the superficial and deep epigastric arteries ; the 
communications of these with the internal mammary, 
intercostal and lumbar arteries, will assist in supplying 
the femoral ; the obturator, glutaeal, sciatic, and pudic, 
through their communications with the circumflex 
branches of the profimda, must also be of essential 
service in conveying blood to the arteries of the thigh. 
These last named inosculations are the principal sources 
of supply in case the femoral artery has been tied 
above the origin of the profunda. 

Whenever the femoral, or more properly the crural 
artery, shall have been obliterated below the origin of the 
profunda, then the supply of blood to the thigh and leg 
must depend on the second order of anastomoses ; these 
are so obvious, and have been so frequently alluded to 
before, that it is unnecessary now to describe them par- 
ticularly : posteriorly the perforating arteries commu- 
nicate, not only with each other from the upper to the 
lower part of the thigh, but also superiorly with the 
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arteries of the pelvis, and inferiorly "with the popliteal 
artery ; auteriorly the descending branches of the ex- 
ternal circumflex artery inosculate with the articular 
arteries, and there are numerous communications of 
the small branches of the femoral artery in the in- 
teguments and muscles, on the periosteum, and in the 
substance of the bone, with each other, and with 
branches of the profunda, and with the articular 
branches of the popliteal artery. 

The number of minute anastomoses along the limb 
is totally incalculable ; these in addition to the more 
obvious inosculations between the larger branches, are 
fully sufficient to convey blood to the popliteal artery, 
and so to the arteries of the leg and foot, in case dis- 
ease or accident should cause any impediment to the 
flow of blood through the common or external iliac 
or through the femoral artery. 



THE END. 



